ORLD CROPS 


THEIR CULTIVATION, PROTECTION, STORAGE, HANDLING AND 
PROCESSING FOR FOOD, FODDER, AND INDUSTRIAL PRODUCTS 


A as of bg Ar. 
>.” ks " 
nee : a 





iIVOLUME 2. NO. FEBRUARY 1950 


Publication of The Leonard Hill Technical Group 





SERVICING ON THE SPOT 


= PP sa 


B. — : % Jeg 3 
, Cn y Wa |p Ups pe ' “ 
sii] l hells (| &, we be Ys EZ WU 


ca a7 ty 

16 | | le 

bas a " | a BD | | 7 | it~ Mg aie 
4 — 


Tecal'__ 


. 
a 
ta, 










fay, j ir 
meal 



















Tecacemil 
FIELD SERVICE UNIT 


Although Tecalemit Service is world-wide in its scope, 
there are no Tecalemit Service Stations in the desert or in 
the ‘‘bush’’! And so to meet the need Tecalemit have 
evolved a portable Servicing Unit— which can constitute 
your own Tecalemit Service Station... anywhere. It can 
operate from the lorry that transports it— thus making it 
essentially mobile—or can be ‘“‘parked’’ in any convenient 
spot, thus bringing the most modern and efficient servicing 
facilities to the ‘‘ back of beyond.”’ 


Let us send you further particulars. 
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THIS MONTH’S COVER 
Autumn ploughing at the foot of Bredon Hill in Gloucestershire. This familiar 
scene heralds the start of another farming year, and the annual cycle begins once 
more. The crawler tractor is pulling a three-furrow plough through the stubble on 
which ewes are grazing. The winter frosts will break down the furrows so that the 


land can be worked up to a fine tilth for the spring-sown crop. 
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Dig a well with a spoon! Certainly not, you’re bound to agree—not 


unless you hadn’t any other choice. 

On the other hand, this proposition is not as ridiculous as it seems 

when you remember that the methods of production today on 

the majority of the world’s farms are equally antiquated and inefficient. 

Actually the farmer’s equipment is substantially as it was hundreds 

of years ago. 

Why? Because until the conception and practical application of the 

Ferguson System of complete farm mechanisation, no one had 

come along with machinery which would do, on all the farms of the 

world, everything which animals could do—and do it at a fraction of the 

cost. Today the Ferguson System—and the wide range of implements 

specifically designed for use with it—is enabling farmers in fifty-six 

4 il >» countries to retire the power animal in favour of this more practical, 
] efficient and economical agricultural method. In their new-found 

ability to produce more food at less cost, these farmers are making a 


substantial contribution to the present and future prosperity of 


A 


their countries. 


THE FERGUSON SYSTEM MEANS AGRICULTURAL PROSPERITY 











Ferguson tractors are manufactured by The Standard Motor Co. Ltd., 


for Harry Ferguson Ltd., Coventry, England. 


xiv World Crop: 


ness 
falli 
Tod 
desf 
thre 
miti 
indu 
T 
c0-0 
fede 
chie 
scale 
[t 
scale 
sche 
abur 
esse] 
Serv! 
Rive 
the ] 
and 
It 
if it 
and 
clim: 
wate 
and 
prim 
poss 
requ 
whic 
their 
is to 
this 
be gi 


Feb 















TVA 
W ITH public attention concentrated upon 


large-scale projects of development, par- 
ticular interest attaches to the spectacular achieve- 
ments of the Tennessee Valley scheme in the 
U.S.A. which indeed has become almost a legend 
in many lands. It is to be questioned, however, 
whether outside the U.S.A. the exact nature and 
scope of this vast project is fully comprehended 
and on this account the authoritative article by 
Mr. Harry B. Curtis which appears on another 
page in this issue is to be specially welcomed. 

It describes in outline the project which 
originated in 1933 at the height of the world depres- 
sion, through the vision and genius of the late 
President Franklin Roosevelt, and has in the short 
space of 16 years completely transformed an area 
the size of England. Prior to its inception agricul- 
tural standards in this region were low, the lives of 
the inhabitants hazardous owing to the constant fear 
of flood and damage from the uncontrolled Ten- 
nessee River, and standards of living constantly 
falling owing to the continuous advance of erosion. 
Today all this has changed. Prosperity has replaced 
despondency, agriculture has been stabilised, the 
threats of flood damage and erosion have been 
mitigated or removed and there has been enormous 
industrial development. 

There has been achieved also effective overall 
co-ordination between a multiplicity of local and 
federal authorities, thereby surmounting one of the 
chief difficulties which confront all plans for large- 
scale regional schemes of development. 

It is noteworthy, however, that like other large- 
scale schemes which have achieved success, the 
scheme bases itself in the first instance on an 
abundant source of water supply. In this case the 
essence of the project has been the enlisting in the 
service of man the great resources of the ‘Tennessee 
River. The point is that the water was there and 
the problem lay in devising methods for its control 
and utilisation. 

It is inescapable that any development project 
if it is to succeed must be based upon an adequate 
and dependable source of water. In sub-humid 
climates with a fluctuating rainfall, reserves of 
water capable of being used for the growth of crops 
and to supply the needs of the community are a 
prime necessity; their existence or the obvious 
possibility of providing them is an essential pre- 
requisite, irrespective of the numerous other factors 
which may affect the issue. ‘To imagine that in 
their absence successful development is attainable 
is to chase the chimera. It seems remarkable that 
_ this self-evident truth should not always apparently 
be grasped. 
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Comment 


FAO on use of fertilisers 


F full use is made of present scientific know- 

ledge and technology for crop production in all 
parts of the world, great advances can be made 
towards building healthy lives and _ providing 
adequate diets for all. One of the strongest links in 
the chain of successful crop production is the 
efficient use of fertilisers. The farmer himself has 
to forge it, but he heeds technical guidance and, 
under some conditions, economic assistance, if this 
link is to be strongly made.’ With these sentences 
a recent FAO publication (Efficient Use of Fer- 
tilisers, 184 pp., 1949, $2.00) comes to an end. 
The deliberate selection of these final sentences to 
begin our own comments is not a criticism of the 
arrangement of this book, it is a recognition of the 
fact that the evidence presented by so many expert 
agriculturists in pages 1—176 proves beyond 
possible dispute that final conclusion. 

Here, indeed, is the essence of world knowledge 
about fertiliser use, distilled by authorities from 
many countries and skilfully blended by Vladimir 
Ignatieff, the editor for FAO. It is intended ‘ for 
agricultural administrators and advisers who work 
with farmers and farm organisations.’ In a prac- 
tical sense, that may well be a proper aim. But 
one might hope that the book will have a far wider 
circulation, that it will reach state administrators 
and politicians and better-class journalists—all those 
people, in fact, whose influence upon policies and 
actions is often more decisive than the influence of 
the adviser on the spot. It is never enough to make 
the farmer fertiliser-conscious; at best, it is only 
one half of the battle. It may, indeed, be the first 
half, but the second is an issue for a community as 
a whole. Prices paid to farmers for their crops 
must be such that an adequate margin for fertiliser 
purchase is provided. The necessary materials for 
sufficient fertiliser production must be developed 
at home or imported from abroad; moreover, 
where other industries compete for the same 
materials, these economic clashes must be resolved 
with undiluted recognition of the importance of 
fertilisers. In the use of fertilisers the time factor 
is of enormous significance; distribution in time 
for proper application is just as important as pro- 
duction in sufficient quantity. A community must 
devote adequate storage space and transport facili- 
ties to its fertilisers. Now all these matters are 
outside the control of the agricultural adviser—he 
can but make recommendations and hope they will 
be supported. And perhaps the greatest world 
service this FAO book about fertilisers could per- 
form is to convince non-agriculturists—the indus- 
trialists, the politicians, the administrators and the 
rest—that these materials are not luxuries, nor 
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profitable improvisations, but commodities utterly 
and fundamentally indispensable to the life of 
every country. 

While the book does not aim at being an exhaus- 
tive technical treatise, it covers an admirably wide 
field and in clear, non-technical language. The 
role of the chemical fertiliser is not exaggerated. 
The need to co-ordinate a farm’s fertiliser policy 
with all the other factors in crop production on that 
particular farm is emphasised. So, too, is the 
complementary necessity for supplies of organic 
matter; in three of the seven sections of the book 
considerable attention is devoted to animal manures, 
composts, sewage products and crop residues. The 
time has long since gone when the fertiliser en- 
thusiast could hurl entirely chemical ideas into the 
complex biological, physical and only partially 
chemical equilibria of the soil. The FAO attitude 
to the modern fertiliser is not short-term and 
greedily extractive. ‘ The aim of agriculture must 
be sustained production—production and conser- 
vation together.’ In the sixth section, dealing with 
cropping sequences, there is a noticeable lack of 
enthusiasm for the policy of using fertilisers to 
overcome the problems of monoculture. ‘ Crop 
rotation and the use of fertiliser and manure cannot 
be substituted for one another. Best crop pro- 
duction is obtained when these practices are used 
together in a system adapted to the local soil type. 

. In fact, fertilisers by themselves are wasteful on 
farms that do not have a good cropping system.’ 

The fourth section on fertiliser materials and 
production is, for its size, a most effective and 
up-to-date survey. It is possible, however, to 
dissent from three points of detail. The advantage 
of high-analysis materials is stressed on page 67, 
but no mention made of the resultant loss of useful 
impurities. The loss of calcium and_ sulphur 
caused when superphosphate is discarded in favour 
of ammonium phosphate, and the severe losses of 
magnesium which followed the development of 
high-grade potassium salts in the United States, 
might well have been pointed out. On page 70 
the ‘ home-made * farm mixture is encouraged; no 
attention is given to the fact that such mixings are 
almost certain to be very heterogeneous and there- 
fore to give variable balances of dressings in the 
field. ‘The choice between the farm-made and 
factory-made compound is not a superficial matter 
of labour costs; it is far more a matter of technical 
efficiency. In most countries manufactured mix- 
tures must conform with tight analysis regulations ; 
home-made mixtures are judged by eye and by 
guesswork. In brief mention of the natural organic 
materials it is said that ‘ there is increasing evidence 
that these supposed advantages (i.e. less leaching loss 
and longer duration of nutrient supply) of water- 
insoluble nitrogen are of no very great practical 
importance.’ ‘This is a somewhat contentious state- 
ment; on the contrary, there is in Britain increasing 
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scientific knowledge, as opposed to doctrinaire pre- 


judice, that organic and insoluble nitrogen is 
particularly fitted for high-quality crop ceegg tn n. 
But these criticisms are in a minor ke 
Generally, the book must be praised. The wren. 0- 
graphs (49) must be especially commended; they 
are superb examples of the clear-cut demonstration 
and are drawn from all over the world. The bcok 
and literature references at the end of each section 
are also admirable. It is to be hoped that this book 
is distributed as efficiently and effectively as fer- 
tilisers themselves should be; that is to say, every- 
where in a general sense but in the right places in 
a particular sense. 


Planning and production 
ip his address to the Royal Society of Arts 


(extracts trom which we reproduced in our 
January number) Sir James Turner stressed the 
need for an imaginative approach if Great Britain 
is to solve the urgent problem of increased food 
production, and in the same connection referred to 
the ‘ deliberate and untimely shrinkage of agricul- 
tural land which is taking place owing to diversion 
to other uses.’ 

Prof. Dudley Stamp, in his presidential dis- 
course to Section ‘ E” of the British Association, 
also referred to the matter and mentioned the 
increasingly extravagant demands of urban planning 
authorities for space per head of population housed, 
which usually means level space and is achieved at 
the expense of good agricultural land. Accompany- 
ing it are parallel demands for level land for civil 
and military aerodromes, military exercise grounds 
and similar purposes. In the nine years ending June 
1947 the net losses so sustained were 450,000 acres, 
of which 85°, was improv ed farm land. 

As Prof. Stamp puts it, ‘ every thousand acres 
of land so taken robs 1,790 people of their share in 
the food-producing land in this country.’ 

The root of the matter is the current tendency 
among authorities concerned with land use to 
approach the matter from their own viewpoint and 
to disregard other aspects, and particularly the over- 
riding importance of preserving agricultural land 
for agriculture. 

Controlled land use is the key to human survival 
and, making due allowance for all claims, the safe- 
guarding of agricultural land should be the first 
consideration. In countries like Great Britain, 
where land is limited and populations dense, the 
urgency is greatest, but with world populations 
growing at the rate of 20 millions a year it is certain 
to assume urgency in many other countries in the 
foreseeable future. 

To paraphrase Lord Radnor, it is of little avail 
to build towns for people to starve in, and, as Sir 
James Turner says, the -need is for an overall 
imaginative approach. 


World Crops 
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The future of insecticides 


ROPHECY is always alluring and when scien- 

tists attempt to forecast the probable trends of 
their investigations, particularly those having a 
bearing on agriculture, the matter becomes of 
intriguing interest. 

in a recent paper delivered before the Agricul- 
ture Group of the Society of Chemical Industry, 

Dr. R. A. E. Galley expounded his views as to the 
probable course of developments in regard to 
chemical insecticides. 

Probably in no field have greater and more 
spectacular advances been achieved of recent years, 
and especially during and since the war, than in 
the use of chemicals for the control of plant pests. 
The Crop Protection Conference of August last 
emphasised the possibilities. 

As Dr. Galley pointed out, it is a far cry from the 
days of 30 or 40 years ago when the resources of 
the entomologist were confined to the arsenicals 
and well-known materials as petroleum, resins, tar 
oils, soaps and lime sulphur washes, until today 
when almost every month the chemist produces 
new insecticidal compounds with ever-more com- 
plicated names and almost fantastic selective 
applications. 

Before the war vegetable materials such as 
nicotine, the pyrethrins and derris and similar sub- 
stances had been roped in to aid in the battle against 
pests. During the war D.D.T. served as the herald 
to announce the arival of the chlorinated hydro- 
carbons, while since then we have had the advent 
of such things as chlordane, Hercules 596, now 
known as toxophine, and many other compounds. 

Dr. Galley defined the destination to which 
insecticides were directed as the controlling of 
insect pests, with very little effect on beneficial 
insects and their wild life, without hazard to the 
operator, without damage to the host plant and 
without risk to the final consumer of the product. 

The most promising three paths of investigation 
appear to be, firstly, the further investigation of 
the pyrethrins, still unrivalled for the knock-down 
effect, although the synthetic pyrethrins appear to 
have a greater selective action. 

The second avenue is the chlorinated hydro- 
carbons, of which the classic example is_ the 
original D.D.T. The third and most intriguing is 
the systemic insecticides, those remarkable com- 
pounds capable of being absorbed by the plant, 
thereby enabling it to become toxic to insects 
without affecting its own growth. 

It now appears that some plants can absorb these 
compounds not only through their roots but also 
through their foliage; the effect may make it un- 
necessary to exercise the same high degree of cover 
as with non-systemic insecticides, especially where 
slow-moving insects and mites are concerned. 

If these prognostications are fulfilled the vista of 





possibilities is very wide, and it may not be an 
altogether fanciful dream that a time will arrive 
when it becomes a matter of routine either to in- 
corporate with the planting material a modicum of 
some insecticidal substance or to spray a crop with 
it early in its growth and ensure that it will remain 
free from some of the many enemies to which it is 
subject; a species of pre-natal and _ post-natal 
treatment, in fact, which will ensure the crops of 
the future a happy and healthy life. 

Is this merely a fantastic dream or the shape of 
things to come? Only the future can show. 


The Niger [Irrigation Scheme 


HE theory and practice of large-scale agricul- 

tural development in the tropics are extremely 
topical in view of current discussion of the ground- 
nut scheme. Those who are interested in the study 
‘of failure should certainly inform themselves on a 
scheme which in 1929 envisaged an irrigable area 
of g60,000 hectares which would absorb 300,000 
settlers besides the original inhabitants, but which 
in 1948 had only achieved the irrigation of 17,950 
hectares with a population of 25,400. It is therefore 
extremely useful to have a book* which gives a 
comprehensive account of the bold French project 
for the growth of irrigated rice and cotton on the 
Middle Niger. 

Actually, of course, the scheme is more com- 
parable to that of the Gezira, which without doubt 
partly inspired it, than to the groundnuts scheme. 
This is fully realised by the author, who draws 
several comparisons and makes some interesting 
points, such as that the French area of operations 
lies in almost exactly the same latitude as Wad 
Medani in the Sudan. On the other hand, Egyptian 
cotton has not been a success in the areas so far 
irrigated, and with a cotton crop based largely 
on the Upland variety Allen, there are many 
analogies also with Uganda. There is thus much in an 
account of the scheme to interest British readers. 

British ignorance about this great enterprise may 
perhaps partly be excused on account of its very 
confusing history. Its administration has been 
successively in the hands of the Compagnie 
Générale des Colonies, the S.T.I.N. (Service ‘Tem- 
poraire des Irrigations du Niger) from 1925, the 
Service du Niger (1930) and finally the Office du 
Niger since 1932. Control of the latter has been 
tossed back and forth between the Minister for the 
Colonies and the Governor-General of French West 
Africa, with whom it now rests. The financial 
resources of the Office du Niger also take some 
unravelling; they have included both grants and 
loans from metropolitan France, from the Govern- 
ments of French West Africa and of the French 
Sudan, and in recent years from * FIDES ’ (Fonds 
Société 
1949. 





* Sansanding—Les Irrigations du Niger. By Georges Spitz. 
d’Editions Géographiques, Maritimes, et Coloniales, Paris, 
pp. 237. Price in Britain, gs. 
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d’Investissement pour le Développement Econo- 
mique et Social des Territoires d’Outre-Mer). 
Many of the details of the scheme are also not well 
known because they are so recent. The great dam, 
2,616 metres long, across the Niger at Sansanding 
which now supplies most of the irrigation water 
only came into full working order in 1948. 

The distinguished author, a former Colonial 
Governor in West Africa, deserves credit for his 
full and accurate treatment of technical matters. 
Groundnutters will be interested to learn that 
caterpillar tractors can clear 17 to 19 acres per day 
of the most difficult type of bush which is encoun- 
tered locally. Only partial mechanisation is, how- 
ever, practised in the cultivations. Mechanical 
equipment is said to be particularly useful for 
turning under green manure (which is grown 
alternately with cotton in a two-year rotation), and 
for a deep ploughing of rice lands once in every 
three or four years which is necessary to control the 
growth of wild rice. Average yields per acre on the 
scheme are about 700 to goo lb. of seed cotton 
and 1,600 to 1,800 lb. of paddy rice. These are 
reasonably satisfactory figures, and apparently yield 
an adequate cash income to the cultivators, which 
is more than that earned by other agriculturists in 
the locality. Whether these yields can pay for the 
real costs of irrigation is another matter. 

In view of the obvious care and devotion which 
have been lavished on the project, what are the 
reasons for its failure to come anywhere near its 
target? They are not clearly summarised in this 
book, though some of them are admitted frankly 
enough. The choice of areas for cotton cultivation 
is, for instance, admitted to have been a capital 
error. Some of the hydraulic installations were 
built too hastily in an effort to get quick results 
and proved defective. The recruitment of cul- 
tivators for the scheme was in the earlier years not 
always voluntary but sometimes carried out by 

‘administrative action.’ Too little attention was 
paid to the customs and social outlook of the 
settlers. ‘The regular and disciplined labour de- 
manded by work on irrigated land was foreign to 
their psychology. In all these and many other 
points the scheme has fallen short of perfection; 
there is no one cause of failure. There is a tacit 
admission throughout the book that the 1,360 mil- 
lion francs spent on the scheme to the end of 1947 
will never be recovered in full. 

There are a number of other questions one would 
like to ask which are not answered here. Is it 
compulsory for cultivators to join the co-operative 
societies through which the bulk of the produce 
from the irrigated lands is sold? How much French 
supervision is required in the running of these 
co-operatives? How and to what extent is the cost 
of mechanical cultivations charged to the cultiva- 
tors? How do the price and quality of the cotton 
produced compare with cotton reaching France 
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To ask these questions is to 
admit that one’s interest has been stimulated, and 
does not detract from the value of the mass of other 
information in the book. 

It is not for tropical agriculturists in other coun- 
tries, which have faced equally difficult problems 


and not always so valiantly, to make capticus 


from other sources? 


criticisms of the Niger scheme. The French are 
standing up to their problems squarely. A com- 
mission of inquiry in 1945 recommended that the 
five years 1945-50 should be a period of consolida- 
tion of the project without further expansion. 
From 1950 a ten-year plan to put a reduced target 
of a further 180,000 hectares under irrigation is 
planned. The French authorities, like ourselves on 
the groundnut scheme, do not acknowledge them- 
selves defeated. The Niger irrigation scheme may 
yet have an important future before it. 


Decennial reports 


HE preparation of a report that reviews in- 
vestigations and developments during a decade 
possesses advantages over the alternative of a num- 
ber of annual reports. In the first place it enables 
one to view in proper perspective long-range 
experiments and it also gives the writer of: such 
a report, as well as the public, an opportunity of 
reviewing policies pursued in relation to results 
obtained. Furthermore, it relieves the staff, from 
the director downwards, of the necessity of inter- 
rupting their work annually and devoting much of 
their time to the preparation of detailed annual state- 
ments, thus enabling them to concentrate their energ- 
ies on the performance of their more important duties. 
An example of departure from the practice of 
presenting a detailed annual report has been pro- 
vided by Cyprus, where for reasons of economy, 
the annual reports on the Department of Agriculture 
were drastically curtailed during the war and post- 
war years, and a statement has been prepared 
covering the investigations and developments in 
Cyprus agriculture during the decade 1938-48; 
this will be reviewed in our next issue. 

It is possible that this innovation may lead 
to parallel procedure elsewhere; the generalisation 
of the practice of confining annual reports to suc- 
cinct statements of the main achievements during 
any one year, supplemented by detailed progress 
reports once in every five or ten years, would prob- 
ably be welcomed by many Departments of Agricul- 
ture and would certainly be welcomed by general 
readers and administrators who are apt to sigh 
despairingly over the ever-mounting flood of reports 
with which they are confronted. 

Also, it seems likely to shorten the depressing 
time lag which is often so evident between the 
completion of the year and the publication of its 
essential features, while it would enable officers to 
give a coherent account of their stewardship over 
longer periods. 
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The Tennessee Valley project in the U.S.A. is an outstanding 


example of large scale planned development and rehabilitation. It affects 


an area nearly the size of England, and, during the sixteen years that 


have elapsed since its inauguration, it has achieved spectacular results. 


The following account of the main features of the project has been 


written especially for ‘World Crops’ by Mr. Harry A. Curtis, a director 


of this great undertaking. 








| N 1933 the Congress of the United 
States passed the TVA Act which created 
a federally owned corporation ‘ to improve 
th: navigability and to provide for the flood 
co itrol of the Tennessee River; to provide 
for reafforestation and the proper use of 
marginal lands in the Tennessee Valley; to 
provide for the agricultural and industrial 
de elopment of said valley; to provide for 
national defence . . .’ 

[he TVA was to be governed by a board 
of three full-time directors serving nine- 
year terms. The form of organisation pro- 
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vided, and the functions of the corporation, 
were as nearly those of an ordinary business 
corporation as is possible in a federal 
agency. The TVA Act, while necessarily 
conforming to the constitutional limits 
within which the federal government may 
function, nevertheless opened to the TVA 
a very wide field for activities. Broadly 
speaking, the TVA was organised to pro- 
mote the orderly and optimum develop- 
ment of an area which, although rich in 
natural resources, had remained econom- 
ically retarded. 


The Tennessee 
Valley Authority 


HARRY A. CURTIS 
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One of the major resources of the area 
was the Tennessee River itself, capable of 
providing a long, navigable channel and a 
very large quantity of hydroelectric power, 
but which, in 1933, furnished very little 
power and less navigation, but plenty of 
trouble by its frequent floods. One of the 
big tasks of the TVA was, then, to harness 
the Tennessee River in such fashion as to 
secure the optimum advantages through 
flood control, the development of naviga- 
tion and the production of hydroelectric 
power. This has been the major task of 
TVA, but by no means the only one. 

Along with the control of water in the 
rivers, it was necessary to apply measures 
of water control on the adjacent lands, and 
this requirement launched the TVA into 
many problems of agriculture, forestry, 
etc., in which the co-operation of land- 
owners, other federal agencies, and of 
various state and county organisations was 
sought and obtained. 

The government-owned nitrate plants 
near Sheffield, Alabama, relics of World 
War 1, were turned over to the TVA for 
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use in the development of improved and 


cheaper fertilisers. It was necessary to 
rehabilitate these plants, idle since 1918, 
and to instigate a research and fertiliser 
production enterprise which would fit into 
the TVA programme as a whole. 

When hundreds of miles of flowing 
rivers in any region are replaced by a chain 
of reservoirs, many problems arise. Farm 
families must be moved out of areas to be 
covered with water; even some villages 
must be moved; roads, railroads, bridges, 
school houses, churches, etc., must be re- 
located; the water supplies and sewage 
disposal systems of towns are often involved 
in the change. As a federal agency 
dedicated to the welfare of the people of 
the Tennessee Valley, the TVA was 
morally and, in many cases, legally, 
obligated to carry on its programme with 
careful consideration of both human and 
property rights. Furthermore, the lower 
reaches of the ‘Tennessee River are in an 
area where malaria once flourished. ‘The 
dam-building programme would obviously 
aggravate this situation unless counter- 
measures were taken. From its inception 
the T'VA has concerned itself with prob- 
lems of public health. Malaria has been 
almost eliminated in the Tennessee Valley. 


The value of the programme 

In final analysis, the value of the pro- 
gramme in which the TVA has engaged 
must be measured largely in terms of its 
effect on the people of the area. Have 
they better incomes, better houses, better 
farms, better health, better schools, better 
roads, better recreational facilities and 
greater security? And be it noted that 
these things by which the value of the 
TVA programme must be measured are 
not, for the most part, created directly by 
the TVA. They spring from the efforts of 
the people of the Valley. ‘The word 
‘Authority’ in the TVA’s title is unfor- 
tunate. The TVA has no authority to 
compel people to do the things by which 
its success finally must be evaluated. It 
can not compel anyone to build a better 
house, or a better road, or a better school, 
or to use electricity, or to enjoy the recrea- 
tional facilities made available. ‘The TVA 
can, and does, through educational methods 
and endless demonstrations, endeavour to 
bring the opportunities to the attention of 
the people. The TVA supplies a measure 
of leadership. But the job of making the 
Tenessee Valley a better place in which to 
live is one which only the people them- 
selves can do. And this, in large manner, 
they have done. 

In the foregoing paragraphs the origin 
of the TVA and its scope of action have 
been outlined. In the 16 years since 1933 
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the I'VA has become a large and complex 
organisation, engaged in a wide range of 
activities. At present it employs some 
13,000 workers. Within the scope of the 
present article it is not possible or desirable 
to describe in detail, or even to outline 
adequately, all the projects which are or 
have been included in the programme as 
a whole. Only a few of the major activities 
will be mentioned below, with special 
attention to such phases of the programme 
as may be of more than passing interest to 
readers of WorLD CRops. 


The Tennessee Valley area 


The Tennessee River and its tributaries 
drain an area of about 40,900 square miles. 
(By way of comparison, the area of England 
is about 50,875 square miles.) The length 
of the area is about 500 miles. The terrain 
varies greatly; in the western part of the 
drainage basin there are some broad and 
relatively level valleys; in general, how- 
ever, the drainage area is hilly and in 
several regions mountainous. Rainfall 
varies considerably in different parts of the 
Valley; the annual average is about 52 in., 
but in the mountainous regions an annual 
rainfall of double this average is recorded 
occasionally. 

Of the total 40,900 square miles, about 
54°> 1s in forests and woodlands; the 
balance is chiefly in crop and pasture lands. 
The streams and reservoirs now cover 
about 2°., of the total area. The popula- 
tion of the area is in the neighbourhood of 
3,250,000; there are hundreds of villages 
and small towns in the Valley, but no very 
large cities, only two of the latter having 
more than 100,000 inhabitants. 


Navigation 

Prior to 1933 there was very little com- 
mercial navigation on the Tennessee River; 
this was limited to a stretch at the extreme 
lower end of the river and to a few stretches 
along the river between shoals or shallow 
water. The reservoirs and locks which 
have since been built now provide a 
channel at least g ft. deep from Knoxville, 
Tennessee, to the mouth of the river, a 
distance of some 630 miles. On _ this 
channel 427,000,000 ton-miles of freight 
moved in the fiscal year 1949, consisting 
mainly of petroleum products, coal, grain, 
pig iron, automobiles and machinery. In- 
land and ocean-going vessels are construct- 
ed in one shipyard on the river, several 
hundred miles from the sea. This water- 
borne traffic has increased year by year, and 
the advantageous freight rates afforded are 
destined to have a powerful influence on 
the industrial development of the Valley. 


Flood control 

Damages from floods have been greatly 
reduced, but not, of course, completely 
eliminated along the main river (the Ten- 
nessee) and its principal tributaries. This 
is accomplished by a series of 27 dais, 
most of them ‘ multiple-purpose ’ dams, 
i.e. dams which contribute to flood control, 
navigation and electric power production. 

Needless to say, millions of dollars of 
property damage by floods have been 
avoided and the water turned to use‘ul 
service in providing navigation and electric 
power generation. Control of water in the 
Tennessee River Basin has also contributed 
to flood control on the lower Ohio aad 
Mississippi Rivers. 
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Hydroelectric and steam 
electric power 

\hen the TVA was organised in 1933, 
one of the arguments advanced by 
opponents of the project was that it would 
be a waste of money to develop large 
quantities of hydroelectric power in an 
area Where there was not then, or likely to 
be in the future, an adequate market for 
the power. The existing power companies 
of the area insisted that they had kept the 
area ‘ saturated’ with power for the past 
20 vears. ‘Today, the TVA integrated 
power system (including five projects 
owned by the Aluminium Company of 
America, at which TVA directs storage 
and release of water by agreement) has 28 
dams and five steam plants. In the fiscal 
vear 1949 the system produced 15? billion 
kWh, or ten times as much power as the 
region produced in 1933. The TVA is not 
in the retail power sales business, but sells 
power to municipalities and co-operatives, 
and to a few industrial concerns. ‘There 
are more than a million homes now using 
current from the TVA generators. And 
still there is an acute shortage of power in 
the area, and the TVA is still building 
hydroelectric and steam electric power 
plants. Electric power rates in the Ten- 
nessee Valley are lower than the average 
for the United States, and the electricity 
used per capita is higher. In 1933 only 
3°, of rural homes had electric service; 
today 67% are electrified. 
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Aside from the convenience and comfort 
derived from electric energy in homes and 
on farms, the availability of relatively cheap 
electric power has greatly accelerated the 
industrial development of the Valley, with 
consequent improvement of the economic 
situation. 


Recreational facilities 


The lake shores along the TVA reservoirs 
have a length of more than 10,000 miles. 
Adjacent to the lakes the TVA has con- 
veyed about 15,000 acres to Alabama, Ken- 
tucky, North Carolina and Tennessee for 
use as state parks; about 2,600 acres have 
been leased to counties and municipalities 
for park purposes; nearly 2,000 acres have 
been leased to Boy Scout, Girl Scout and 
church organisations; several hundred 
acres have been sold or leased to private 
clubs; more than a thousand summer 
cabin sites have been sold or leased; more 
than a hundred privately-owned boat docks 
have been constructed. Several of the 
smaii villages originally built to house TVA 
workers during the construction of dams 
have been sold or leased for conversion to 
tourist accommodations. Approximately a 
million tourists per month inspect one or 
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more of the TVA dams during the summer. 
The fishing is good, and with some 10,000 
miles of shore line and some 600,000 acres 
of lake surface, there is no occasion for 
crowding. There are about 1,400 inboard 
pleasure boats and nearly 10,000 small 
boats on the TVA reservoirs. 


Agriculture and forestry 


These phases of the TVA programme 
will be of special interest to readers of 
Wor tp Crops. 

The Tennessee Valley had long been a 
region which lacked industries to balance 
and supplement its agriculture. Its rela- 


tively mild climate, long growing season 





An air view of Kentucky Dam, the largest 
of the TVA system. It is a mile and a half 
long and 206 ft. high 





The Tennessee River, flowing between mount- 


ainous forest land. Over half the area is in 
forests and woodlands 





and ample rainfall were favourable to 
agriculture, but the type of agriculture 
which had developed was exceedingly des- 
tructive of soil resources. Cotton was the 
chief income-producing crop, but the mills 
which spun the cotton were located in the 
eastern part of the country, in England, 
and elsewhere. The cotton seed was also 
shipped out of the Valley, carrying with it 
the elements of soil fertility. Tobacco was 
another profitable crop, as was maize. In 
general, intertilled row crops were raised. 
There was no dairy industry and but little 
of the area was in pasture. Soil erosion in 
the cultivated areas was rampant and, in the 
course of decades, hundreds of thousands 
of acres of once-productive farm lands had 
lost their fertile topsoil and were aban- 
doned. As the population increased, and 
with few industries to absorb excess labour, 
the demand for farm land resulted in 
clearing more and more wooded areas on 
hill slopes too steep for the type of 
agriculture practised. 


The TVA was. charged, among other 
things, with the agricultural and industrial 
development of the Valley. The TVA 
could not itself build factories, but it did 
make available cheap power and navigation. 
This was enough. The arza is now well 
on its way to a good balance of agriculture 
and industry. 


The TVA’s interest in agriculture arises 
from a number of sources other than the 
directive of the Act to develop the agricul- 
tural resources of the Valley. The reser- 
voirs now in the Tennessee River Basin 
provide a great volume of water storage 
which helps to iron out the irregularities of 
the river flow; but, after all, this storage is 
supplemental to the natural storage of 
water in the 40,g00 square miles of water- 
shed adjacent to the reservoirs. Land use 
on the watershed has an obvious and very 
direct bearing on the reservoir water- 
storage system. Land use involves both 
agriculture and forestry. 


Fertiliser production 


Aside from the TVA’s interest in agricul- 
ture as such, and its interest in both agricul- 
ture and forestry because of their effects on 
the reservoir system, the TVA was directed 
to carry on a research programme aimed at 
the discovery and production of cheaper 
and more effective fertilisers, and to test 
these fertilisers in practical use. This test- 
ing programme afforded an opportunity to 
bring about improved land use in the 
Valley, and particularly to demonstrate the 
proper role of fertilisers in farm practices 
that would conserve and build up soil, 
reduce soil erosion and diversify crop 
production. 








The test demonstrations plan 

At the outset the T'VA took steps to 
co-ordinate its agricultural programme with 
those of the other federal agencies and with 
those of state and county agencies dealing 
with farm problems in the Valley. <A three- 
party contract was negotiated between the 
agricultural colleges of the seven states 
lying partly in the Valley, the United 
States Department of Agriculture, and the 
TVA, whereunder so-called ‘ test-demon- 
stration ’ farms were set up in co-operation 
with the farm owners. The basic idea 
involved in this ‘ test-demonstration’ plan 
was that it is not enough to test a fertiliser 
under the carefully controlled conditions 
which can be provided by an agricultural 
experiment _ station. These tests are 
needed, to be sure, but the final test comes 
in what practical farmers can do with the 
fertiliser in the management of farms on 
which they must earn their living, and any 
adjustments of land use which the TVA 
might wish to have brought about are 
limited by what the farmers can do and 
are willing to do in the hope of bettering 
their own economic environment. 


Pilot production plants 

The typical procedure in the develop- 
ment and testing of a new fertiliser in the 
TVA programme is about as follows: as 
soon as a new material thought to have 
possibilities as a fertiliser is produced in 
the TVA chemical research laboratory, 








The result of uncontrolled running water. 
Erosion has caused this land to become 
useless 


A typical farmstead in the Tennessee Valley. 


small quantities of it are sent to agricultural 
experiment stations which agree to test ‘t 
by the usual methods employed in green- 
houses. If favourable results are obtaine |, 
the TVA sets up a so-called pilot plan. 
This plant serves a number of purpose: ; 
it brings to light most of the technic:! 
difficulties likely to be encountered in a 
full-scale manufacturing unit; it provid: s 
information necessary for the engineerin z 
of the full-scale plant; it permits a closer 
estimate of the cost of production than s 
afforded by the laboratory data; and :t 
provides enough of the product to enable 
the agricultural experiment stations t» 
carry out the usual plot and field tesis 
applied in evaluating a fertiliser. 


Full-seale plants 

If the results of the pilot plant are satis- 
factory, and the agricultural experiment 
stations report that the new material is a 
satisfactory fertiliser, the TVA then reviews 
further the estimates of production costs. 
If it appears that the new material could be 
produced in a full-scale commercial plant 
at a cost that would permit its delivery to 
farmers at a price not exceeding the market 
price of equivalent fertilisers, the TVA then 
proceeds to design, construct and operate 
a production unit. The capacity of this 
production unit is such that the cost data 
obtained may be used to make a fairly 
accurate estimate of production costs in a 
full-scale commercial plant. 


Test-demonstration farms 

While the production unit is being 
designed and built, arrangements are made 
for the final testing of the fertiliser in the 
‘test - demonstration’ programme men- 
tioned above. In launching this pro- 
gramme the county agents, who are em- 
ployed by the state agricultural colleges as 
liaison agents between the colleges and the 
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farmers, call together the farmers in rural 
communities and explain the proposed 
programme, indicating in each community 
the number of test-demonstration farms 
desired, the criteria for the selection of the 
farms, the obligations to be assumed by 
each test- demonstration farmer, the 
method of securing fertiliser from the 
‘| VA for carrying out certain soil-conserv- 
ing practices, etc. The community then 
selects the test-demonstration farms, with 
the consent of the farm owners. A pro- 
gramme for the operation of each farm 
selected is then planned by the farm owner 
and the county agent. Changes in land 
use are usually involved, fences must often 
be moved and other changes made to 
accord with the plan agreed upon. The 
farmer agrees to follow the plan, to buy 
such fertiliser as is needed to supplement 
that received from the TVA, to use the 
TVA fertiliser only as specified in the 
programme, to keep adequate records of 
expense and income, to permit his farm 
and his records to be examined by his 
neighbours and to report on the farm 
operation annually. 


The farmer’s role 


It will be noted that the test -demon- 
stration farmer does far more than merely 
lend his farm for an experiment in adjust- 
ment of land use. During the first few 
years of the programme he pays only the 
freight and local handling charges on the 
fertiliser received from the TVA. There- 
after he pays 50°, of the market price for 
a few years and eventually he pays the full 
market price. He receives the continued 
attention and advice of the county agent. 
But he spends considerable amounts of his 
own money in carrying out the pro- 
gramme, much more in all than the value 
of the TVA fertiliser he receives. He is 
necessarily far more interested in the over- 
all improvement of his farm than in the 
relatively small advantage he receives in 
cost of the TVA fertiliser used in the soil- 
building part of the farm plan. The farmer 
makes a real contribution in accomplishing 
the objectives of the test-demonstration 
programme. 


mmunity tests 


In addition to the individual test-demon- 
ion farm units, the same plan of 
pro: ing fertilisers in practical use is applied 
in -ommunity test-demonstration areas, 

e all the farms in the area participate 
he programme and the effects of changes 
in |.nd use and of fertiliser application in 
nuilding practices may be measured 
in t- rms of community welfare. 

> ace its inception in 1935, some 27,000 
ind: idual unit farms and 784 farm com- 
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HARRY A. CURTIS 


Born in Colorado in 1884, Mr. Curtis 
received B.S. and M.A. degrees from the 
University of Colorado and a Ph.D. from 
the University of Wisconsin. In later years 
he received honorary degrees from the 
Universities of Colorado, Wisconsin and 
Louisville. An officer in World War 1, for 
various periods he was a member of the 
faculties at the Universities of Colorado, 
Northwestern and Yale. For 11 years he 
was dean of the College of Engineering, 
University of Missouri. Employed in indus- 
try at various times as superintendent, 
manager, or director of research, and served 
as consultant in government bureaux. Author 
of numerous articles in technical journals. 
Granted 25 U.S. patents. He served as 
chief chemical engineer of TVA from 1933 
to 1938, and became member of board of 
directors of TVA in February 1949. 





munities containing about 38,500 farms 
have participated in the test-demonstration 
programme. ‘There have been marked 
changes in land use in the Tennessee 
Valley since 1935, and a general improve- 
ment in farm incomes; and many soil- 
building practices have been adopted. The 
use of ground limestone on open farm lands 
has increased sixfold, and the quantity of 
phosphate applied has increased fourteen- 
fold. The acreage of treated, improved 
and seeded pastures in 51 counties for 
which records are available increased by 
fivefold in the period 1935 to 1947. In 
these counties the acreage of winter cover 
crops increased over threefold. The 
change from row crops to hay, small grain 
and pasture involved a 19°, reduction in 
acreage devoted to row crops. Livestock 
production has increased and with this has 
come an increase in dairying. Farm in- 
comes, although still below the national 
average, have greatly improved. 

By no means all of the above-listed 





benefits to agriculture in the Tennessee 
Valley have come as a result of TVA 
activities. The price level of farm products 
has increased since 1935. And there are 
other federal agencies, such as the Produc- 
tion and Marketing Administration, active 
in the Valley, along with the state agricul- 
tural experiment stations and the extension 
services of the several agricultural colleges 
of the region. A fairer measure of the 
results of the TVA programme is to be 
found in the fact that progress has been 
greater in the Valley than in adjacent 
areas. Indeed, it would be strange if this 
were not the case, particularly in view of 
the fact that the farm population of the 
Valley shares in the advantages which flow 
from the TVA programme as a whole. 
Electric power is now available at low rates 
in 67°, of the rural homes, as compared 
with the 3°, which were supplied with 
high-priced electricity in 1933. Electric 
refrigerators, electric light, electrically- 
driven pumps, hay driers and milking 
machines are now common on farms that 
had none of these a decade ago. The in- 
crease in industrial establishments and in 
population has afforded better markets for 
farm products. 

The Tennessee Valley was an economi- 
cally retarded area in 1933, rich in un- 
developed natural resources. Of these the 
greatest was the river system. The TVA’s 
main job has been to develop this great 
resource and to correlate the benefits flow- 
ing therefrom with the Valley-wide pro- 
gramme which has been outlined above. 
The job is as yet incomplete. Neither the 
full resources of the river nor of the land 
of the Valley have been developed. But 
progress toward attainable goals has been 
rapid and, in some instances, spectacular. 





Agricultural Reform 

in Pakistan 

Substantial changes in the existing land 
tenure system were recommended by a 
committee of the International Islamic 
Economics Conference, meeting at Karachi 
recently. 

The main points of their recommenda- 
tions were freedom and security of tenure, 
an increased share in the yield of the land 
for the tenant and the fixing of a maximum 
and minimum land ownership for each 
person. The committee suggested that 
Islamic countries should encourage visits 
by experts and also exchange technicians’ 
services in order to encourage co-operative 
farming and capital development schemes, 
irrigation, hydroelectric power, control of 
agricultural pests and diseases and 
improvement of cattle and afforestation. 
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The Breeding of 
Disease-Resistant Bananas 


K. S. DODDS, D.Se., Ph.D. 


Commonwealth Bureau of Plant Breeding and Genetics, School of Agriculture, Cambridge 





Most of the export production of bananas is derived from the Gros Michel variety. 
*Cercospora leaf spot ’°—which seriously handicap produc- 





two serious diseases 


tion. 


*Punama disease’ 


and 


This is attacked by 


The most promising method of control is breeding new varieties which can resist these diseases and at 


the same time retain the desirable characteristics of the Gros Michel, using as male parents wild varieties 


which are themselves immune. 


Work on these lines has been going on for some years and the indications 
gfounrg : 


are most encouraging. The author of this article was himself engaged upon it for a number of years. 





EFORE the war bananas were steadily 

becoming more popular in the United 
Kingdom and by 1939 than 21 
million bunches were being imported an- 
nually. About two thirds of this supply 
came from Jamaica, where banana growing 
was a staple industry, with about 80,000 
acres of the island planted in the crop. 
After 1940, bananas were excluded from 
the import programme of the United King- 
dom, with the result that the banana export 
trade was brought almost to a standstill. 
The British Government tried to maintain 
production in Jamaica during the war years 


more 


by buying a large proportion of each 
season’s crop at prescribed prices, but 
without the stimulus of an open market, 
the industry did not thrive and, with the 
return to fairly normal trading, it has not 
been able to reach its pre-war level of 
activity. Now only about 50,000 acres of 
the island are given over to banana cul- 
tivation and the crop of 1948 was less than 
half that of 1939. Many factors are res- 
ponsible for this decline in production, but 
chief among them is the havoc caused by 
Panama Disease and Cercospora Leaf Spot 
which between them threaten the very 
survival of the industry. 


The diseases 

Since Panama Disease of bananas was 
first recorded in Jamaica in 1912, it has 
become progressively worse. ‘The causative 
agency is Fusarium oxysporum var. cubense, 
a soil-borne fungus which attacks the roots 
and rhizomes of the banana plant. Inter- 
nally, the disease is localised in the vascular 
strands, which are discoloured red or 
yellow-brown; externally, it is evident by 
the yellowing of the leaves, the collapse of 
the leaf-stalks and, finally, the drying out 
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of the leaves. Plants at all 
maturity are affected, but the disease is 
most marked at the onset of fruiting; 
sound bunches are rarely obtained, the 
fruits being abnormally small, yellow and 
of poor flavour. 

Soil- borne diseases and pests are 
notoriously difficult to control and no 
success has attended the efforts made to 
check Panama Disease by usual hygienic 
methods. 

Cercospora Leaf Spot was first recog- 
nised in the Caribbean region in 1933-34 
and by 1936 it had become a major prob- 
lem of the Jamaican banana industry. The 
disease is caused by Mycosphaerella must- 


cola. Lesions appear on the leaves and 


grow from a minute yellowish brown stage 





Var. Musa acuminata. Although not a 
fully satisfactory male parent, the most 
promising species available so far 


stages of 


to dark brown to black elliptic areas up to 
} in. in length. The cells round the spots 
die and these areas merge to give patches 
of dead tissue. As a result of this destruc- 
tion of the foliage, bunches that are 
formed fail to fill out and mature, and they 
ripen prematurely. The disease can be 
controlled by spraying with Bordeaux 
mixture. 


Object of breeding work 

Banana breeding was started in the 
West Indies as a means of resisting the 
onslaught of Panama Disease, the work 
being carried out at the Imperial College 
of Tropical Agriculture in Trinidad since 
its foundation in 1922 and, concurrently, at 
the Department of Agriculture in Jamaica. 
Fortunately, wild species that are immune 
to Panama Disease proved to be immune 
also to Cercospora Leaf Spot and, with its 
advent, no serious modification of breeding 
technique was necessary. 

It was essential at the outset of the 
breeding work to try and discover as far 
as possible the range of genetic variability 
within the genus Musa to which bananas 
belong. Thus, with the co-operation of 
Departments of Agriculture and various 
collectors, a collection of edible varieties 
and related wild species was assembled in 
Trinidad. This material enabled Dr. E. E. 
Cheesman to publish recently a revised 
classification of bananas. 

The banana is an introduced plant in 
the New World, edible bananas and the 
wild species from which they are derived 
having originated in the Malayan arcii- 
pelago. The genus is divided into two 
groups according to chromosome number, 
one group with a basic number of 10 
chromosomes and the other a basic number 
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Bananas showing fruit and flower. 


of 11 chromosomes. ‘This latter group 
contains the two commonest and most 
widely ranging species in the genus, 
namely M. acuminata and M. balbisiana, 
and all cultivated forms of bananas are 
believed to be derived from them. The 
former species is of particular interest to 
the banana breeder because it is the closest 
wild relative known of most dessert 
bananas. It has a wide distribution occur- 
ring in Assam, Burma, Siam, Indo-China, 
the Malay peninsula and archipelago and 
the Philippines, and shows considerable 
variability over this range. It is a diploid 
species (2x 22), immune to Panama 
Disease and Cercospora Leaf Spot—as 
indeed are all the wild species of Musa— 
and is highly fertile, giving a copious 
amount of pollen and setting abundant 
seeds, in marked contrast to edible bananas. 
The species has been used in the breeding 
programme as a male parent in crosses 
with edible bananas. 
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ierility in bananas 
\ banana seed—which the majority of 
banana eaters in temperate countries have 
never seen—is about } in. in diameter, 
black in colour and very hard. It is the 
sence of these bodies and the develop- 







































The flower is at the terminal end of the bunch 


ment of a high proportion of edible pulp 
that make bananas an acceptable fruit. 

Most edible bananas are triploids (2n 

= 33) and as such are highly sterile. 
Furthermore, vegetative parthenocarpy 
occurs; that is, an unpollinated ovary 
automatically grows into a fruit of which 
the loculi are filled with edible pulp. 
Parthenocarpic development seems to im- 
pose a high degree of female sterility, and 
genetical analysis has shown that it may be 
ascribed to the action of a single dominant 
gene, of which the expression may be con- 
siderably modified by other genes and the 
environment. It is probable that a com- 
pletely sterile edible fruit should be con- 
considered as resulting from two separate 
but interdependent genetic systems; one 
concerned with the production of edible 
pulp and the other with the imposition of 
female sterility. 

As a result of the interplay of partheno- 
carpy and polyploidy, the banana breeder 
is confronted with a series of cultivated 
varieties that are highly sterile. The 
majority of edible bananas do not contain 
seeds even after pollination, while the few 
exceptions set far fewer seeds than wild 
species. Of the two varieties that appear 
on northern markets, Cavendish (Canary) 





has proved to be completely sterile to all 
experimental pollinations, but Gros Michel 
does set a few seeds when pollen from 
wild diploid species is applied to the 
stigmas of its female flowers. It is upon 
the production of these few seeds that the 
whole programme of banana breeding has 
depended. 


The female parent 
The Gros’ Michel pre- 


eminently suited to the export trade. Its 
bunches are compact and the skin of the 
fruits is not abnormally sensitive to bruis- 
ing. The branches stand up well to con- 
ditions of bulk transport and subsequently 
the fruits ripen to an attractive yellow 
colour. ‘To use any other less commer- 
cially favourable variety as a female parent 
in the breeding work would seem merely 
to be adding difficulties to a sufficiently 
complex problem. It is very fortunate 
that Gros Michel will set a few seeds under 
experimental conditions. The sort of 
seed yield that is obtained is shown by the 
following figures: using M. acuminata as 
the male parent, 58 bunches (about 9,000 
flowers) of Gros Michel gave 50 seeds, of 
which only 14 germinated. 

Chromosome counts of seedlings have 
shown that they are preponderantly tetra- 
ploids. It appears chat the functional 
female gamete of Gros Michel usually con- 
tains the full somatic number of 33 chromo- 
somes and transmits a complete ‘ edible ’ 
genome to the offspring. This behaviour 
has simplified the breeding problem to 
that of the production of a sufficient num- 
ber of these primary tetraploids for selec- 
tion purposes. It is clear, however, that 
as a source of pollen, a fertile diploid must 
be used with a gene-complex which, while 
conferring immunity to Panama Disease 
and Cercospora Leaf Spot on the seedling, 
will not detract from the desirable com- 
mercial characters of Gros Michel, the 
female parent. 


banana is 


The male parent 
As the work has proceeded, it has 


become evident that a really satisfactory 
male parent is not available in the collec- 
tion of Musa material in Trinidad. M. 
acuminata is undoubtedly the most pro- 
mising species, but most of its representa- 
tives in the collection hold their inflores- 
cences in a horizontal position as com- 
pared with the vertical bunch of Gros 
Michel; in the few representatives with 
pendant 
short—another very undesirable feature. 
Hybrids between these types and Gros 
Michel have bunches 


inflorescences, the fruits are 


either at inter- 


mediate angles of from 35° to 45° to the 
vertical or, if pendant, short fruits. 


The 
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Parthenocarpic development, implying a high 
degree of female sterility 


posture of the bunch is very important 
because in their early stages the fruits are 
negatively geotropic. If the peduncle of 
the inflorescence is then ulti- 
mately the fruits become symmetrically 
arranged around it and a compact bunch 
is formed. ‘This kind of bunch is the least 
susceptible to damage in handling and 
storage. 

The variability in shape of bunch that 
occurs within M. acuminata suggests that 
exploration at the centre of origin of the 
species might reveal types having pendant 
bunches of long fruits. ‘Twice since the 
inauguration of banana breeding in the 
West Indies, an expedition to South-East 
Asia has been planned, but on each 
occasion has had to be abandoned; the 


vertical, 


first*time, owing to the outbreak of war, 
and the second, only last year, owing to 
the flare-up of political disturbances in 
that region. Under the circumstances, 
therefore, it has been necessary to under- 
take the synthesis of the desired male 
parent and, in effect, this has meant a 
secondary breeding problem within the 
primary one. ‘I'wo representatives of M. 
acuminata immune to Panama Disease and 
Cercospora Leaf Spot are being used, 
one a Burmese form with a vertical bunch 
of short fruits and the other an edible 
Malayan form which bears a horizontal 
bunch of fairly long fruits. The latter 
type is a parthenocarpic diploid which, 
though female viable 
pollen. This phase of the work began in 
1939 and some improved male parents 
with good bunch characters have now been 
selected. They will be used as speedily 
as possible in crosses with Gros Michel. 


sterile, produces 


58 





Selection and testing 

The accumulation of primary tetraploids 
from Gros Michel is a slow procedure, 
owing to the low yield of seed and its poor 
germination. The seed is mature about 
four months after pollination and is sown 
immediately after extraction. If viable, 
germination will take place within three 
months. Six months after germination, 
the seedlings are about 2 ft. high and ready 
for the field. The seedlings are not sub- 
jected to the plantation practice of remov- 
ing all but one or two offsets, but are 
allowed to grow unpruned in order to 
multiply planting material. As a result, 





Cutting fruit and ‘ heading out’ 


the fruit bunches tend to be reduced in 
size but, with experience, a sound enough 
assessment can be made of the potentialities 
of the seedlings. After the seedlings have 
shot their first bunches, promising ones 
are selected, dug up, divided into offsets— 
on the average about five from each seed- 
ling—and these are planted in land known 
to be heavily infected with Panama Disease. 
Each offset is actually placed at a site from 
which a diseased plant of Gros Michel has 
been removed. Infection by Cercospora 
Leaf Spot in the field is sufficiently intense 
to show up resistant seedlings. Using the 
five replicates of each seedling, these 
methods of testing for resistance have been 


found to be quite satisfactory. The tests 
take over a year and at this time there «re 
then available about 30 offsets of each 
selected seedling. These are all planted 
in order to bulk up the supply of planting 
material, one of the first requirements 
being enough bunches of fruit for a cc ld 
storage trial. This period of multiplication 
gives a further opportunity for studyiig 
growth habits of the selected seedlings. 


Transport under refrigeration 


Bananas are transported from the Cari )- 
bean to northern markets under cod 
storage and the art of carrying out this 


on a banana plantation in Jamaica 


process successfully has been developed 
around the Gros Michel variety. Its 
fruits are harvested while still immature 
(‘three quarters fuli’) and stowed on 
board ship at 53°F. as quickly as possible. 
The journey across the Atlantic takes about 
a fortnight and, subsequently, the fruit 's 
force-ripened at 70°F. 

The Cavendish (Canary) banana is the 
only other variety that appears on tem- 
perate markets. All European supplies 
come from the Canary Islands and the 
problem of bulk transport under refrigera- 
tion for a long period does not arise. ‘This 
variety is immune to Panama Disease an | 
before the war considerable experimente- 
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tin was carried out to determine its be- 
haviour in cold storage. It showed pro- 
mising possibility as a substitute for Gros 
Michel, but conditions were not ripe then 
for a switch to another variety. A consider- 
able capital is invested in equipment 
adapted to carrying and ripening Gros 
Michel and there was strong resistance 
from the trade to any other variety requir- 
ing a different technique. The position 
was that while plenty of Gros Michel could 
be obtained, no other existing immune 
edible variety could compete with it. 
Since the war, the situation has materially 
changed. Owing to a combination of 
factors, the quality of Gros Michel fruit 
available for export has fallen and the 
difierences in quality between it and other 
potentially marketable varieties has con- 
derably lessened. In effect, conditions are 
such that the establishment of other 
varieties on the market is now a possibility. 


Conclusions 


Banana breeding was started in the 
West Indies with a view to controlling the 
ravages of Panama Disease. During the 
course of the work it became necessary to 
cope with another major disease, namely 
Cercospora Leaf Spot. This was first 
recognised in the Caribbean region in 
1933-34 and by 1936 it had become a major 
problem of the Jamaican banana industry. 
Fortunately, the wild species that are being 
used in the programme concerned with 
Panama Disease are also immune to Cerco- 
spora Leaf Spot and so no serious modifica- 
tion of technique was necessary. Selection 
of seedlings for immunity to both diseases 
can be done simultaneously. 
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An ither example of parthenocarpic develop- 
ment 
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The first phase of the work up to 1939 
resulted in the production in Jamaica of 
some fairly good immune seedlings with 
distinct commercial possibilities. They 
had somewhat shorter fruits than those of 
Gros Michel and this blemish was sufficient 
to make them unacceptable for the exacting 
requirements of the overseas trade. The 
second phase of the work is bringing into 
use improved male parents and it should 
be possible to obtain seedlings without the 
shortcomings of the earlier ones. 

Jamaica has commenced meanwhile to 
cultivate and export the Lacatan banana, 


a variety of the Cavendish type and immune 
from Panama Disease. Its fruits must be 
carried at a storage temperature of 58°F. 
Lacatan is very susceptible to Cercospora 
Leaf Spot and can only be grown success- 
fully when subjected to routine spraying 
with Bordeaux mixture. Its substitution 
for Gros Michel can only be regarded, 
therefore, as a stop-gap measure until 
immune seedling varieties have been bred. 
It is confidently hoped that these will 
soon become available and enable the 
Jamaican export trade to regain its former 
prosperity. 





Development Corporation Raises 
Agricultural Production 
in the Cameroons 


The Cameroons Development Corpora- 
tion was set up in 1946 to operate, on a 
commercial basis, the ex-enemy estates in 
the Cameroons which had been established 
under the German administration before 
World War 1, and are now being developed 
for the common benefit of the people of 
the British Cameroons, which is a United 
Nations’ Trusteeship Territory. 


Agricultural policy 

When the Corporation took over the 
properties, the principal crops were ban- 
anas, oil palms and rubber, in addition to 
which there was a certain acreage of cocoa, 
which, however, had been neglected. 

The production from the Corporation’s 
estates in 1947 and 1948 was as follows: 


1947 1948 
Bananas (stems) 2,822,000 4,856,000 
Dried bananas (Ib.).. 1,366,000 417,000 
Palm oil (tons) 1,320 1,483 
Palm kernels (tons) . . 788 842 
Rubber (tons) ‘ 1,314 1,335 
Cocoa (Ib.) a —_ 40,854 


The Corporation’s policy with regard to 
bananas is to grow as much as will meet the 
demand of the United Kingdom, which 
forms the principal market. The target 
figure for 1948 was 4,000,000 stems from 
the Cameroons generally, including some 
privately-owned estates, and this figure was 
met almost exactly. Plantings carried out 
in 1948 were designed to increase produc- 
tion to 5,000,000 stems in 1949, and further 
plantings are proposed which will give an 
output of 8,000,000 stems annually from 
1951 onwards. Arrangements were made 
for extensive soil surveys to be carried out 
in 1949 in order to provide the scientific 
knowledge required for future development. 

When the oil palm plantations were taken 
over by the Corporation they contained, 


in many cases, a high percentage of over- 
age trees, and many of the factories were 
out of repair. The Corporation’s policy 
has been to open up and improve these 
areas reasonably near to factories, while 
new equipment for the factories has been 
ordered. For the long-term policy the 
Corporation considers it essential that new 
planting should now be undertaken and 
a start has been made on the Idenau 
Estate, using the best types of oil palms; 
scientific crossing of types is being carried 
out to provide good planting material for 
the future. 


Cocoa production 

As a first step in developing cocoa pro- 
duction it was decided that 1,800 acres of 
cocoa should be rehabilitated, and a scien- 
tist from the West African Cocoa Research 
Station at Tafo in the Gold Coast is to give 
advice on future developments. It was 
decided to plant annually about 750 acres 
with rubber, using high-yielding varieties 
from Malaya. Some tea and pepper is also 
produced and the Buea farms provide 
dairy produce and vegetables for local 
consumption. 





India Plans Bigger 
Crops 

Agricultural scientists in Delhi have been 
discussing problems of agriculture and 
animal husbandry in connection with 
stepping up food production. Some of the 
schemes approved by them relate to the 
development of tuber crops as subsidiary 
foods, research on grasses and fodder 
crops, weed eradication by applications of 
synthetic chemicals and harnessing of wind 
power for irrigation of crops. 
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The Bread Grain of the Colder Lands 


H. HUNTER, M.A., D.Se. 





Rye is remarkable among the cereals for its high degree of resistance 


to low temperatures. 


Although there has been for many years a trend 


towards the use of wheat for making bread, rye is still the second most 


important cereal in this category. 


Formerly it was widely grown in 


England and in France, and it is still extensively cultivated in many other 


northern countries, notably in the U.S.S.R. 


In the U.S.A. it is grown 


particularly for distillation purposes and rye whisky is popular in the 


United States and Canada. 





- its origin, its ecology and in the 
qualitative features which determine its 
domestic and commercial use rye presents 
features which differ either entirely or in 
a marked degree from the primary cereals, 
wheat and barley, and in some respects 
from the secondary cereal, oats. 

Vavilov’s' valuable and intensive study of 
the crop in widely separated areas greatly 
enlarged our knowledge of existing botani- 


cal forms of rye which, previous to his 
researches, were regarded as possessing a 
common origin in the perennial, wild 
Secale montanum. His observations em- 
phasised the prevalence of rye as a weed 
in crops of soft wheats, which are the pre- 
dominant forms of that cereal cultivated 
in Afghanistan, and in barley. The weed 
rye in these cases is characterised by a 
brittle rachis or inflorescence stalk, which 


—_ 


facilitates the ready dispersal of the seed 
on the surface of the soil as succeeding 
portions of the inflorescence ripen until, 
on occasions, the weed flourishes to such 
an extent as to choke out the cultivated 
wheat and barley entirely. 

A much more interesting observation 
made by Vavilov and his colleagues is that 
the proportion of weed rye occurring in 
crops of wheat in mountainous areas in- 
creases with increasing altitudes, and on 
less elevated land as one progresses from 
southern to more northern districts. More- 
over, this increase is correlated with a 
gradual decrease in the brittleness of the 
ear of the weed rye until a stage is reached 
at which all weed features disappear and 
are replaced by those of the cultivated 
crop. 


The origin of rye 

From his extensive studies of the crop 
in its natural habitat Vavilov concluded 
that the origin of rye was not confined to 
one area, and that winter forms of the 
cereal entered Europe from Transcaucasia 
and from districts of ‘Turkestan and 
Afghanistan. Further, in the account of 
his investigations he presented philological 
and historical evidence that rye is a crop 
of more recent origin than wheat and 
barley, a conclusion which accords with 
expectation when its arrival in a cultivated 
form is related to its behaviour as a weed 
in crops of these two cereals. It is signifi- 
cant also, that whereas representations of 
ears and grains of wheat and barley appear 
frequently on coins of the late eras B.C. 
and early A.D., there are no figures that 
can be identified as rye; in this respect, 
oats, which is also generally accepted a 
a cereal of relatively recent origin, resembles 
rye. Indeed, for rye all available dati 
point to an origin not earlier than a few 
centuries B.C. 

It is interesting to note also that in their 
incidence and in the existence of forms 
exhibiting features conducive to the facile 
natural dispersal of seed, weed yes 
resemble a series of wild oats which were 
found by Vavilov existing in fields of 
Emmer wheat in European Russia. 


Its characteristics 

Physiologically rye is remarkable among 
the cereals for its high degree of resistance 
to low temperatures, wheat being the next 
in order of merit in this respect, then 
barley and finally oats. As might be 
expected, there is a gradation of value in 
this feature among varieties of rye and 
those, for example, used in Finland today 
are definitely more resistant to low tem- 





Photograph above shows the harvesting 
rye on a Suffolk (England) farm 
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peratures than the generality of forms 
grown in Sweden, Denmark and Germany. 
Combined with a high degree of resis- 
tance to low temperatures rye possesses 
the ability to thrive on soils of a low level 
of fertility, apparently by reason of its 
greater power of abstracting available plant 
nutrients from the soil than exists in other 
cereals. It can also be grown successfully 
under distinctly acid soil conditions, but, 
on the other hand, a fairly high degree of 
alkalinity is not harmful to the crop. As 
a general rule, rye thrives on soils of light 
to medium texture, and there is a body of 
opinion that the subsoil should be free- 
draining; in other words, the crop is 
sensitive to excessive soil moisture. These 
features all have a distinct bearing on the 
geographical distribution of the crop. 
Finally, rye in the main is a cross- 
fertilising plant, a condition that involves 
the necessity of arriving at compatible 
forms to ensure the production of superior 
stocks, and then, as the plant is wind- 
pollinated, careful isolation to maintain 
such stocks in a condition of purity. 
Although there is and has been for many 
years a world trend towards the use of 
wheat as the human bread food, rye is still 
the second most important cereal in this 
category. ‘Taking the world production 
of wheat at approximately 5,500 to 6,000 
million bushels per annum, that of rye 
is approximately 2,000, barley 2,500 and 





Neonat de 


oats 4,000 to 5,000 million bushels. But 
while the cultivation of wheat is spread 
throughout the five continents, rye is 
largely confined to north-east Europe and 
Asiatic U.S.S.R., the area of cultivation 
stretching as a continuous band from 
north-eastern France through northern 
Germany, Poland, European Russia and 
well into Siberia, where it is grown in a 
generally more northern latitude than 
wheat. It will be observed that as a whole 
these areas are characterised by light, sandy 
soils occurring in regions of limited rainfall. 


World acreage under rye 

The total world acreage is given by 
Klages? as 112 million acres, distributed 
as follows: 


Acreage in 
millions of 
acres 


Country 





U.S.S.R. 65.29 
Germany .. 14.61 
Poland 14.20 
France ..75 
United States 2.92 
Hungary 1.58 
Lithuania .. 1.23 
Spain ; Me re i 1.49 
Belgium .. ¥ ais : «$2 
Sweden... st =< re .56 
Netherlands a = uf 44 
Finland .. ae = - 55 
Rumania .. aye ae ms -94 
Latvia ms a cs + 63 
Argentina oe a5 = 94 
Canada... me ne * .86 
All others 3-78 

Wortp Torta 112.29 





[Reproduced by permission of the Director of the Swedish Seed Association, Svaléf 
King II rye growing in competition with weaker strawed varieties 









The U.S.S.R. contributes no less than 
47-69%, of the world’s total production, 


Germany 21.6%, Poland 13.7%, France 
1.73%, the U.S.A. 1.69%, Argentina 
0.53°% and Canada 0.48%. 


— The position of the crop in the United 
States is interesting, since it is specialised 
in directions which exemplify its peculiar 
adaptability. Thus it is utilised on sandy 
soils in a few states, on soils suffering from 
a depleted condition of fertility in a few 
others while, finally, it occurs as a con- 
centrated acreage in north and south 
Dakota and in Minnesota where the 
severity of the winter precludes the cul- 
tivation of autumn-sown wheat. ‘The pro- 
duce of the crop in the United States is 
used mainly in the manufacture of spirits 
such as whisky, and only to a very small 
extent in bread making. 


In the principal rye-producing coun- 
tries, Germany, Poland and Russia, the 
milled grain forms the basis of the bread 
consumed there, but the physical properties 
and other characteristics of rye bread are 
very different from those of wheat. Thus 
rye bread is brown to dark brown in colour 
and lacks the lightness of crumb and well- 
aerated appearance so highly regarded in 
wheat bread; it has, moreover, a distinctly 
sour taste. 


Rye as a bread grain 

“\ These marked differences in physical 
features are due in large measure to the 
fact that rye grain, although containing 
approximately the same amount of total 
protein as wheat, does not produce gluten, 
the elastic and distensible substance of 
wheat which is formed as a complex of 
the two proteins gliadin and glutenin in 
the presence of water. The protein of rye 
includes gliadin but not a glutenin and, 
in consequence, rye bread lacks the dis- 
tensibility which is so characteristic of 
wheat dough during its manufacture into 


bread. 






Decline of rye growing 
in England and France 


Why rye, which was formerly grown 
extensively in England and in France and 
functioned at one time as an important 
item of diet in both countries, should 
gradually fall into total disuse has been the 
subject of considerable speculation. Ash- 
ley,? for example, quoting from figures of 
estimates made by Charles Smith, a mem- 
ber of large milling concerns in Essex, 
and author of ‘ Tracts on Corn’ circa 
1760, produces evidence that about 1689 
wheat was much more general in use than 
formerly and that by 1764 it provided the 


/ 


food for about 62.5°/, of the population of 


6I 








A 1949 crop of Pearl rye at Linton (Cambridgeshire) just before harvesting 


England and Wales, whereas rye provided 
14.8°,,, barley 12.3°,, and oats 10.4%. 


The effect of marling 

As a contributory cause of the sub- 
stitution of one cereal for another Ashley 
emphasises the improvement brought about 
by marling the land, marl being a cal- 
careous and argillaceous mixture which 
was dug out of the land at moderate depths 
and spread on the surface of the soil at 
the rate of anything up to 200 tons per 
acre. Marling as a means of improving 
the land was practised in England from 
early times, and the position of many of the 
pits from which marl was obtained is still 
evident in different parts of the country 
today. 

From the physical point of view alone 
marling would be a distinct benefit on 
light sand soils, but it appears to have 
been a practice followed on other than 
those of the lightest texture. This being 
so, it may well have been that the soils in 
general, while not too acid for rye, were too 
acid for most of the wheat varieties then 


in use, and that the lime or other 
alkali present in the marl reduced the 
acidity. 


Economic and social factors 

But there were economic as well as 
sociological reasons for the change, all 
strangely enough linked with marling or 
more accurately with the operation of 
marling, which was a laborious and costly 
operation. Only the wealthy landowners, 
lords of the manor, or people who having 
made money in other occupations sought 
an outlet for their wealth in agriculture, 
could afford to improve their land by this 


62 


means. Thus, although it was among such 
people that the use of the whiter and more 
attractive wheat bread first became com- 
mon, it was not long before the taste 
developed in one stratum of society became 
more general. Somewheat later, but for 
similar reasons, wheat was gradually 
substituted for rye in France. 

A still further reason for the substitution 
is found in the change from the open life 
of the fields to more sedentary occupations 
following the progress of industralisation. 
To the peasant of earlier times as to his 
counterpart today there is no disadvantage, 
rather the opposite, in the less quickly 
digestible rye bread, but to the more 
sedentary worker wheat bread is an advan- 
tage by reason of its readier digestibility. 

Although in the large rye-producing 
areas such as the U.S.S.R., Germany and 
Poland, rye is usually consumed in the 
form of bread, there is an increasing 
demand in the Scandinavian countries and 
in Great Britain for manufactured rye 


products such as biscuits and _ crisp 
bread. 
Protein in rye 


In relation to total production the quan- 
tity of grain involved in this demand is 
relatively small, but it is interesting since 
for the first time it brings into prominence 
definite qualitative requirements, in this 
case a high protein content. ‘There is 
accumulating evidence that there are dif- 
ferences in this respect between ryes 
derived from crops of different geographical 
origin, as will be observed from the 
table in the next column (Kent-Jones and 
Amos) :# 

The figures represent average values 


and do not preclude normal variations 
occurring within each geographical area: 
more particularly they take no cognisance of 
varietal differences which in any scheme of 
crop improvement occur in the direction 
just indicated. 


Total 
protein 
0 
4/9 
Plate .. a me ~ a 12. 
Australia a “ ae ? 8. 
Canada ss oe . yy II.¢ 
Russia a ea me as 11.8 
Rumania ae ts ee ie Q.: 
Lithuania... = = ro 8.6 
Holland ee a a a 7. 
Poland os a mc a 6.5 
England, weak aie - a 6.< 
as strong es , a 10.2 


It is known, for example, that irrespec- 
tive of variety, significant differences in 
protein content are found in grain from 





Ear of King II. A dense ear, erect form 
of rye 


different geographical regions in Britain: 
ryes from the west and south-west and 
from Fen areas are frequently higher in 
protein than those from other areas; 
similarly, rye from north Sweden appears 
to have a higher protein content than 
that produced in southern Sweden. But 
in Sweden there is also evidence that of 
the predominant varieties Petkus, Steel and 
King II, the first named has a higher 
protein content than the other two. 


Rye straw 

A striking feature of rye as a crop is 
its long, fine and highly resistant straw 
which maintains this general character <n 
the poorest as well as on more fertile soi s. 
Rye straw does not possess any particul ir 
value for stock feeding, but by reason of 
its durability is still employed for thatch- 
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ing; commercially it is utilised as coverings 
for articles of merchandise and to some 
extent in the manufacture of paper. 


\\ ith the greatly increasing use of com- 
bine harvesters in some countries and 
because of the reduced demand of straw 
for hatching and other agricultural pur- 
poses, the length and abundance of rye 
stray’ has become an embarrassment and 
militates against the more extended cul- 
tivat.on of the crop in areas where it could 
now be employed with advantage not only 
on light soils but on those of heavier 
texture. Furthermore, where for economic 
and other reasons increased productivity is 
imperative, it is impossible because of the 
limitation imposed by the excessive length 
of straw to take full advantage of artificial 
fertilisers to the extent that has been 
practised with other cereals. In recent 
years this situation has been significantly 
modified in north-western Europe by the 
introduction of a series of varieties.such 
as Steel, King II and Pearl, all of which 
straw characters of greatly 
enhanced agricultural value. 


possess 


Varieties of rye 

Petkus, a variety derived by selection 
from a stock which originated at Prob- 
steier in Holstein, is well known and 
extensively grown in Germany. In 
Sweden® Petkus gave very satisfactory 
yields, compared with the native Swedish 
rves and others obtained from other 
countries, and was there subjected to 
intensive selection, as a result of which 


a series of new forms was obtained, notable 
among which were Star and Steel. But 
both these, good as they were, were 
ultimately superseded by King II, agricul- 
turally perhaps one of the most valuable 
ryes produced in recent times. 

King II differs from the parent Steel 
from which it was derived, in so far as the 
ear is broad and held erect, in contrast to 
the narrow, drooping condition of ears of 
ealier varieties; the variety is, moreover, 
heavy yielding. But much more important, 
the straw is relatively short and stiff, and 
the objections in respect of length and 
quantity previously noted are thus obviated. 


Use on heavier soils 

This combination of desirable features 
enables King II to be utilised on heavier 
and more fertile soils than those formerly 
devoted to our rye crop and thus offers 
a wider use in agricultural economy than 
existed at any previous time. 

Small as it may appear among a remark- 
able series of other desirable features, the 
thickly well-set and erect ear exemplified 
in King II appears to connote a higher 
resistance to sprouting of the grain so 
commonly resulting in our periods of 
heavy rainfall at or about harvest-time. 

Pearl, another broad-ear form with a 
high grain-yielding capacity and good 
straw characters, is considered to find 
optimum conditions of production on 
rather lighter soils than those best suited 
to King II. Thus, while fuller advantage 
can be now taken of the natural poten- 





Lax ear form of rye 


tiality of soils of light and heavier physical 
texture, the productivity of both can be 
enhanced without adding to the cost of 
production by ‘ lodging’ or by an undue 
bulk of straw of low economic value. 

Finally, efforts are also being made to 
bring the quality of rye grain up to stan- 
dards which, although at present not 
adequately defined, must ultimately en- 
hance its value commercially, especially in 
the fields of processed human foods. 
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Samaica to Build 
New Citrus Plant 


At a cost of £150,000, a citrus processing 
plant is to be built outside Kingston, 
Jamaica, by the Citrus Growers’ Associa- 
tion of Jamaica, of which the Hon. R. L. M. 
Kirkwood, formerly ‘Tate and Lyle’s 
representative in Jamaica, and now head 
of the Jamaica Sugar Manufacturers’ 
Association, is chairman. The factory will 
be built at Bog Walk, 25 miles from King- 
ston, which promises in the near future to 
be the industrial centre of the island. A 
milk condensing plant is located there 
and a cotton factory capable of turning 
out 10,000,000 yds. annually is almost 
completed. 

The capital for the factory is to be raised 
as follows: half by ordinary capital and 
half by commercial loan. The £75,000 of 
ordinary capital will be made up of a 
£50,000 loan from the Government Citrus 
Reserve Fund and £25,000 from the 
Association’s funds. The rest will be 
raised from loans from a commercial bank 
and a London firm. 

Up to the present, no contracts either 
for designing or building the factory have 
been placed. 

Already the factory has a ten-year con- 
tract with British buyers through the 
Ministry of Food for the supply of citrus 
juice to Britain. 





Correction 
In the article ‘Trace Elements in 
Plant Nutrition,’ which appeared in the 
December issue on p. 163, centre column, 
line 8—for ‘carboxylase’ read ‘ car- 
bonic anhydrase’. 








This specially equipped power car draws tillage implements through different types of soil. 
Measuring devices record the forces exerted by the tool under test 


The Tillage Laboratory 


UNIQUE ESTABLISHMENT OF U.S. 


DEPARTMENT OF 


ARMERS, agricultural scientists and 

farm machinery manufacturers would 
like answers to the following questions: 
How do different plough designs affect 
different types of soil? How do different 
methods of tillage affect the soil? What is 
the minimum tillage required to enable 
maximum plant growth? How is soil tilth 
affected by moisture and other natural 
factors? What effects do tool design, speed 
of operation and soil conditions have on 
How can tillage 


power requirements? 
tools be improved? What new tillage tools 


The soil fitting car moving over a soil ‘ bin’. 


Equipped with subsoilers, levelling blade disc, 


AGRICULTURE 


will help the farmer do a better job? How 
should these tools be designed? 

To find answers to such questions is the 
aim of the research work carried on at the 
‘Tillage Laboratory of the U.S. Department 
of Agriculture at Auburn, Alabama, which 
is believed to be the only one of its kind. 
Here, soil scientists and engineers study 
tillage tools under controlled conditions. 

Ten representative soils of the south 
United States, varying from the light sandy 
type to heavy clay, have been laid down in 
250 ft. by 20 ft. tanks, filled to a depth of 
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2 ft.; these are used for basic research on 
the effects of tillage on the different soil 
types. 

Approximately 3,500 tests have been 
made at the laboratory, with tools of if- 
ferent sizes and shapes, operated at a wide 
range of speeds under various soil con- 
ditions, to determine the effects of the 
tools on the soil and of the soil on operation 
of the tools. The results point the way to 
improved tillage techniques, as well as to 
the design of more efficient tools by indus- 
try. Under co-operative arrangements, 
manufacturers are free to use the labora- 
tory’s facilities in making performance 
tests on tools of their own design. 

Aside from its tillage tool research, this 
laboratory also studies methods for pro- 
ducing, harvesting and handling various 
crops, particularly those grown in the 
south-east United States. Special equip- 
ment developed as a result includes a 
groundnut digger-shaker, a groundnut 
sheller, a portable tung nut decorticator 
and a castor bean huller. The designs for 
these machines have been made available 
for possible large-scale production. 





Virus Disease of Cocoa 
in Trinidad 


In the report on the Cocoa Conference 
which appeared on page 116 of Vol. I, 
a statement is made that ‘ swollen shoot’ 
disease has now spread to plantations in 
Trinidad. This is an error which is 
regretted. 

The position is that a virus disease of 
cocoa appeared in Trinidad in 1943 and 
is still under study. It is allied to ‘ swollen 
shoot’ but its identity with the virulent 
form of that disease has not been estab- 
lished. It resembles the milder sub-lethal 
strains of virus disease which exist in 
certain parts of West Africa, notably in the 
western provinces of the Gold Coast and 
also in Nigeria, but it differs from the 
virulent strain (virus A) in as much as it 
does not show the symptoms of swellings 
on the shoots and the very high mortality 
characteristic of the virus A strain in the 
Gold Coast. 





World Fertiliser Production 

World output of commercial fertilisers 
was the highest on record during 1948-49. 
Comparable figures for 1938 are shown in 
the table below (excluding U.S.S.R.): 


In millions of tons 


Fertiliser 1938 1948-49 
Nitrogen... - 2.6 3-3 
Phosphate °. ie 3-6 5-0 
Potash - - 2.8 3-3 
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ewe manures have always been of 
great importance in the fertiliser pro- 
gramme of the Japanese farmer. High 
costs of commercial fertilisers and the 
generally small income of the average 
Japanese farmer have often limited his 
ability to purchase the fertiliser which he 
could have used to advantage for growing 
crops. The Japanese farmer, therefore, 
has been compelled to depend to a great 
extent on home-produced manures to 
supplement those purchased. Relatively 
large quantities of fertilisers are required 
to maintain the intensive type of agriculture 
practised in Japan. 

Although Japan apparently does make 
maximum use of farm manures, she has 
supplemented them heavily with commer- 
cial fertilisers in order to maintain a 
reasonable level of crop production. In 
comparison with the average amounts of 
commercial fertilisers consumed by the 
major agricultural countries of the world 
during 1935-37, in terms of pounds per 
acre to total arable land, Japan was third 
in the total amount of nitrogen (37.4 Ib.), 
fifth in phosphoric acid (34.4 lb.) and fifth 
in the total amount of potash (15.1 Ib.) 
consumed. Yet Japan ranked nineteenth in 
the world distribution of arable lands. 
During that period Japan was also the 
world’s largest user of ammonium sulphate. 

Nitrogen. In 1926 farm manures sup- 
plied as much as 54°, of the total nitrogen 
consumed in Japan. Prior to 1926, before 
the Japanese farmers realised the value of 
commercial fertilisers, farm manures con- 
tributed an even larger proportion of the 
plant nutrients. From 1926-40, when con- 
sumption of commercial nitrogenous fer- 
tilisers reached an all-time high in Japan, 
farm manures supplied approximately one 
half the nitrogen used. During World 
War 2 farm manures became more impor- 
tant as the tide of war turned against 
Japan. In 1945, for example, the supply 
of nitrogen from farm manures increased 
79°, over the amount supplied in 1926. 
During 1945, 86°, of the total nitrogen 
consumed was supplied by farm manures 
in one form or another. In 1946 produc- 
tion of farm manures decreased slightly 
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Preparation and Use of 
Organic Manures in Japan 


C. L. W. SWANSON 





In our January issue there 
appeared a series of notes on com- 
posting waste materials, including 
night soil under varying conditions. 
In Japan composts have long been 
a traditional means of conserving 
fertility. 


of practice in that country is an 


The following account* 


interesting addition to the informa- 


tion previously given. 





and supplied an estimated 81°, of all the 
nitrogen consumed. 

Phosphorus. Before the outbreak of 
war in 1941, about one third of all the 
phosphorus applied to the soil came from 
farm manures. With the outbreak of 
hostilities and the subsequent sinking of 
Japanese shipping and blockade of Japanese 
ports, consumption of commercial in- 
organic phosphatic fertilisers was reduced 
so drastically that in 1945 farm manures 
supplied about 96%, of the total phosphorus 
used on the farms in Japan during that 
year. In 1946, it is estimated that 93°%, of 
the total phosphorus was supplied from 
farm manures. 

Potassium. Farm manures have always 
been major sources of potassium for 
Japanese farmers. Even before World War 
2 about 80°, of the potassium used as 
fertiliser came from farm manures. In 
1945 practically all the potassium (99.5°/,) 
was supplied by farm manures. It is 
estimated that in 1946 farm manures 
supplied 96°, of the total amount used. 

Because current domestic production 
and importation of commercial fertilisers 
falls short of meeting the fertiliser needs 
of Japan for maximum food production, 
farm manures are expected to continue as 
an important factor in the fertiliser 
programme. 





*Extracted from The Agronomy Journal, Vol. 
41, No. 7. 







Chief Soil Scientist, Connecticut Agricultural Experiment Station, New Haven, Conn. 


Relative importance of compost, 
night soil, and other manures 


Among the various farm manures used 
by Japanese farmers, compost is the most 
important source of plant foods. In 1946 
it supplied 47°,, of the total nitrogen, 66°, 
of the total phosphoric acid and 64°, of the 
total potash applied to the soils of Japan. 

Night soil ranks next to compost in the 
Japanese farm manuring programme. In 
1946 night soil provided 16°, of all nitro- 
gen, 8°, of all the phosphorus and 10% 
of all the potassium consumed on Japanese 
farms. 

Green manure supplied 5°(, of the nitro- 
gen, 3°., of the phosphorus and 6°, of the 
potassium consumed in 1946. It ranks 
third in importance among the farm 
manures used in Japan. Because of the 
present food emergency and the shortage of 
seeds such as soya beans, genge and horse 
beans, which were formerly imported from 
China, Manchuria and northern Korea, 
probably less acreage will be devoted to 
the production of green manures during 
the next few years than in previous years. 
The increased utilisation of composts, night 
soil and other organic fertilisers, therefore, 
must be augmented to supplement the 
decrease in plant nutrients usually obtained 
from organic sources. 

During the same year other farm 
manures such as plant ashes, seaweed and 
animal excrements supplied 14°, of the 
nitrogen, 15° of the phosphorus and 16%, 
of the potassium. 


Method of making compost in Japan 

The chief materials used bv the Japanese 
farmer in making composts are rice, wheat 
and barley straws, grasses and seaweed. 
Other materials used are tree leaves, plant 
residues, vegetation from lakes and streams 
and other organic waste matter. Rice 
straw is used in much larger quantities than 
other materials for compost making. 

The materials are sometimes piled on 
the ground or in a shallow earth-walled pit 
(4.9 to 9.8 ft. by 4.9 to 6.6 ft.) to a height 
of from 1.1 to 2.2 ft. To prevent loss of 
nutrients by leaching, some farmers store 
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the materials in shallow concrete basins. 
The site of the compost heap is chosen so 
that the materials are protected from 


weather. When straw is used as material 
for compost, it is often placed where it will 
be trampled by livestock before it is added 
to the pile. 

Night soil, barnyard manure, silkworm 
excrement or inorganic nitrogenous fer- 
tilisers are added to the pile to provide 
nitrogen for micro-organisms. ‘To every 
375 kg. (827 lb.) of compost material about 
5.6 kg. (12.3 lb.) of ammonium sulphate, or 
202 kg. (445 lb.) of farmyard manure, or 
37-5 kg. (82.7 lb.) of dried silkworm ex- 
crement are added. 

The pile is dampened with a little water 
and compressed by packing with the feet. 
Sometimes a layer of soil is spread over 
the pile. The entire process is repeated 
with more materials being added and mixed 
until the heap is about 40 in. high. Water 
is added until it drips out when the 
materials are wrung. Excessive amounts 
will wash out nutrients or cause the pile 
to become waterlogged, restricting cir- 
culation of air, and result in the develop- 
ment of anaerobic conditions. ‘The com- 
post is usually protected from rain by 
storage in a shed under a cover of soil, 
straw mat or a layer of straw. 

To hasten decomposition of compost 
materials, add 18.8 kg. 
(41.4 lb.) of lime for every 375 kg. (827 lb.) 
of compost materials before adding any 
nitrogeneous fertilisers. When rice straw 
is used, no basic materials such as lime and 


some farmers 


calcium cyanamide should be added. When 
wheat or barley straw is used a small 
amount of lime should be added. ‘The 


lime is mixed with the compost materials. 
The mixture is watered and allowed to 
stand for two weeks under cover of old 
straw bags or straw mats. After two 
weeks, nitrogen is added in one form or 
another. 

The period of decomposition is about 
three to six months during winter or in 
regions of cold climate. During summer 
the material decomposes in a month and 
a half to two months. Rice straw decom- 
poses in six or seven weeks in the spring, 
while wheat and barley straws require 
from nine to ten weeks in summer. During 
the period of decomposition, the pile is 
usually mixed two or three times, and 
water is added whenever necessary. ‘To 
decompose the lignin in plant materials, it 
is recommended that spores of a species of 
mushroom fungus be added to the compost 
heap when its temperature is around 40°C. 

The quantity of compost produced 
varies with the materials used and the 
final moisture content. When 375 kg. 


(827 lb.) of rice straw are used, about 
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TABLE I 
RECOMMENDED RATES OF APPLICATIONS OF NIGHT SoIL AND Compost TO Various Crops* 
Crop Compost Night soil 
Metric Short Metric Short 
tons/hectares tons/acre tons/ hectare tons/acr: 
Rice ; 7 wa a 10 4.5 10—3cTt 4-5—13.4t 
Barley, wheat 3 45 - 10 4.5 5—20 2.2— 8. 
Mulberry ae - ae — 15 6.7 o—I0 o — 4. 
Vegetable, leafy 10—25 4-5—II.1 10—35 4-5—I5. 
Vegetable, root 15—30 6.7—13.4 10—30 4.5—13. 
Melon, cucumber, tomato, ‘ete. 15—30 6.7—13.4 10—30 4-5—13. 
White potato 5—I10 2.2— 4.5 10—30 4.5—13. 
Sweet potato - na oe 10 4.5 (Seldom applied) 
Apple ~~ ‘it a 5—I15 2.2— 6.7 o— 5 | o— 2. 
Orange aa 24 se - 5—I15 2.2— 6.7 o—5 | © -— 2. 
* Source: Ministry of Agriculture and Forestry, Japanese Government. 
tSeldom applied except near large cities. 
TABLE 2 
COMPOSITION OF NIGHT Soll FROM VaRIOUS CLASSES OF PEOPLE* 
Japanese | 
Substance Middle- Averag 
Farmer Merchant class Average European 
officials Japanese 
a vo %0 ‘Yo % | 
Water .. ‘ - - 95.290 93.310 94-510 95.000 93.50 | 
Organic matter 3.030 3.180 3.890 3-400 5.10 
Ash 1.680 1.510 1.600 1.600 1.40 
Nitrogen 0.550 0.590 0.570 0.570 0.70 
Potash 0.290 0.280 0.240 0.270 0.21 | 
Sodium oxide 0.510 0.410 0.450 0.460 0.39 
Calcium oxide 0.012 0.019 0.019 0.017 0.09 
Magnesium oxide 0.034 0.046 0.060 0.047 0.06 
Aluminium and iron oxides 0.026 0.018 0.061 0.035 NDt+ 
Phosphoric acid 0.116 0.113 0.152 0.134 0.26 
Sulphuric anhydride 0.071 0.035 0.048 0.051 0.05 
Silica. 0.035 0.104 0.110 0.083 0.02 
Chlorine 0.704 0.550 0.606 0.690 0.40 
Sodium chloride 1.160 0.906 0.999 1.020 0.66 











*Compiled by S. Mitsui, chief agricultural chemist, Central 


Nishigahara, Tokyo. 
tNo data available. 


Agricultural Experiment Station, 


TABLE 3 


SURVIVAL PERIODS OF 


VarRIOUS PATHOGENIC ORGANISMS IN STORED NIGHT SOIL* 





Pathogenic organism 














Vibrio comma (cholera) 
Eberthella typhi (typhoid) 
Bacillus paratyphosus A (paratyphoid A) 
Bacillus paratyphosus B (paratyphoid B) 
Endamoeba histolytica (amoebic dysentery ¥ 
Bacillus dysenteriae 
Hookworm (eggs) 
Roundworm (eggs) 





Season 
Spring Summer Autumn Winte: 
(days) (days) (days) (days) 
NDt I I 15 
89 6— 10 30— 64 I125— 180 
ND 6—7 7 109 
ND 27—28 27—30 117 
ND 6—7 7 116 
ND 27—28 30 142—162 
77 40 59 111—1728 
ND 40—60 240—270 | 240—270 








* Source: 
Station, Nishi,ahara, 
tNo data available. 


Tokyo. 


750 kg. (1,653 Ib.) of compost are pro- 
duced. With barley or wheat straw, the 
same starting amount produced about 
656 kg. (1,446 lb.) of compost. 

The amounts of compost to apply to 
the major crops are given in Table 1. 


Use of night soil as a fertiliser 
Since historical time night soil or human 
excrement has been an important source of 
plant nutrients near towns and cities. 
Because of the present acute fertiliser 


Compiled by S. Mitsui, chief agricultural chemist, Central Agricultural Experiment 


shortage, night soil is of great importance 
in the fertiliser programme of post- var 
Japan. During the maximum consumption 
year for commercial fertilisers (1937), n ght 
soil contributed 9.4°,, of the total amcunt 
of nitrogen contained in commercial ‘er- 
tilisers and farm manures applied ‘hat 
year to the soils of Japan, 3.1%, of all the 
phosphorus and 7.6°, of all the potash, 
or a combined total of 6.8°,,.. The impor- 
tance of night soil increased with the 
decrease in consumption of commercial 
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fertilisers. In 1945 about 11.8°%, of all 
plat foods applied to growing crops were 
obtuined from night soil. 

Experiments have demonstrated that 
niglit soil is as effective as sodium nitrate 
in the production of wheat and as efficient 
as 2monium sulphate in the production 
of | wland rice when equivalent amounts 
of nitrogen are applied. Bonner, in an 
experiment on the role of organic matter 
in the nutrition of rice, obtained striking 
increases in growth when manure was 
added. He believes that manure and 
other kinds of nitrogenous organic matter 
are able to serve as sources of nitrogen for 
rice. 

Analysis of night soil conducted by 
agricultural chemists in Japan shows that 
the composition of night soil varies some- 
what among different classes of people. 
The variations depend on food consumed, 
type of work performed and individual 
differences in the efficiency of digestive 
organs. In general, night soil from mer- 
chants and middle-class government 
officials has higher organic matter, nitrogen 
and phosphorus contents than that from 
farmers, while the potassium content of 
night soil from farmers is larger than that 
from the other two Japanese classes of 
people. 

The chemical composition of night soil 
is predominantly water, which accounts 
for about 95°,, by weight. Organic matter 
content is from 3 to 5°,, and ash from 
1.4 to 1.7%. 

Night soil is a productive nitrogenous 
fertiliser, but for greatest returns from its 
use it must be properly handled and stored. 
Farmers customarily store fresh night soil 
in concrete or wooden tanks or barrels for 
varying lengths of time before its applica- 
tion. In China, according to Wang, 
somewhat similar methods of storage are 
used. 

Night soil is usually stored without 
dilution. It is recommended that night 
soil collected during winter be stored until 
May. Owing to the fertiliser shortage, 
a large part of the night soil is now being 
used without storage for the recommended 
length of time. The tanks are usually 
buried in the ground, covered and shaded. 
Covering and shading tanks tends to pre- 
vent loss of nitrogen as volatile ammonia 
and through denitrification. Addition of 
from 3 to 5°/, superphosphate is recom- 
mended to prevent loss of ammonia. ‘To 
hasten the breakdown of solids and urea 
in night soil, a few handfuls of powdered 
soya bean meal are sometimes added. 
Enzymes in the soya bean accelerate the 
break iown of organic solids, especially of 
urea. The addition of soya bean meal 
decreuses the period of putrefaction to one 
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or two weeks. However, there is no 
evidence that pathogenic organisms are 
killed or debilitated more rapidly by this 
treatment. 

Storing night soil and allowing decom- 
position by micro-organisms produce three 
beneficial results. The first and most 
important result is that pathogenic or- 
ganisms and intestinal parasites in it are 
killed or debilitated (Table 3). The 
second result is that deomposition of night 
soil transforms most of the nitrogen, 
present principally as urea, into ammonia 
as ammonium carbonate or bicarbonate. 
Approximately 80°, of the nitrogen in 
stored night soil is in the form of ammonia. 
The third beneficial effect of storage is 
that the high osmotic pressure of night 
soil is reduced, so that the likelihood of 
plant roots being harmed is lessened. 

Storing night soil is not an insurance 
against harmful bacteria, parasites and 
viruses. Some of the survival periods of 
pathogenic organisms found in human 
excrements correspond to those of soil 
organisms known to have persisted in the 
spore or cyst form for many months under 
extremely adverse conditions. It cannot 
be positively concluded that none of these 
pathogenic organisms is present in the soil 
in a dormant state. Under favourable con- 
ditions, certain spores may revive and con- 
taminate crops grown on soils which were 
fertilised with night soil. Wang likewise 
points out that some pathogenic organisms 
are not positively killed by a prolonged 
storage of night soil. 

When the ‘ ripened ’ night soil is applied 
at planting time it is seldom diluted, but 
when it is applied as a top dressing it is 
diluted by the addition of from one to 
three parts of water and it is poured directly 
on the young plants. As the plants mature 
and extend their roots, night soil is applied 
between rows or near the base of the plants. 
This practice is followed especially in the 
production of leafy vegetables. Rates of 
application of night soil recommended for 
the major crops grown in Japan are given 
in Table 1. 


Summary 

Farm manures have always been of 
great importance in the fertiliser pro- 
gramme of the Japanese farmer. Among 
the various farm manures used by Japanese 
farmers, compost is the most important 
source of plant nutrients. In 1946 it 
supplied 47°, of the total nitrogen, 66°, of 
the total phosphoric acid and 64°, of the 
total potash applied to the soils of Japan. 

Night soil ranks next to compost in 
the Japanese farm manuring programme. 
In 1946 night soil supplied 16°, of all 
nitrogen, 8°, of all the phosphorus and 





10%, of all the potassium consumed on 
Japanese farms. 

Five per cent. of the nitrogen, 3° of the 
phosphorus and 6°, of the potassium con- 
sumed in 1946 were obtained from green 
manures. Green manures rank third in 
importance among the farm manures used 
in Japan. During the same year other 
farm manures such as plant ashes, seaweed 
and animal excrements supplied 14° of the 
nitrogen, 15°, of the phosphorus and 16%, 
of the potassium. 


Agriculturalists Honoured 


The following names of authorities connected 
with agriculture appear in the New Year’s 
Honours List :— 

KNIGHTS BACHELOR 

Tansley, Professor Arthur George, F.R.S., 
Chairman of Nature Conservancy. 

Saint, Sidney John, Director of Agriculture, 
Barbados. 

C.M.G. 

Killick, A. B., Director of 
Uganda. 

C.B.E. 

Hardy, Professor F., Imperial College of 
Tropical Agriculture, Trinidad. 

Harvey, C., Director of Agriculture, Fiji. 

Kidd, Dr. Franklyn, Director of Food 
Investigation, Department of Scientific and 
Industrial Research. 

Munro, J. W., Professor of Zoology and 
applied Entomology at the Imperial College 
of Science and Technology. 

Duckham, A. N., Agricultural Attaché at 
the Washington Embassy. 

O.B.E. 

French, M. H., adviser, East African Hides 
Tanning and Allied Industries Bureau. 

Hammond, R. A., Deputy Director of 
Veterinary Services, Kenya. 

Somerville, G. W., Conservator of Forests, 
Federation of Malaya. 

Annett, H. E., for agricultural and scientific 
research in New Zealand. 

Chitterden, F. J., for services to horticul- 
tural education. 

Clark, A. L., County 
Committee of Agriculture. 

Cranfield, H. T., provincial advisory chemist 
of soils, Ministry of Agriculture. 

Goodey, T., senior principal scientific 
office, Rothamsted Experimental Station. 

Knee, A. W., principal, Ministry of Agri- 
culture. 

McIntosh, T. P., director, seed testing and 
plant pathology, Department of Agriculture, 
Scotland. 

Guthrie, W. A., Deputy Director of Irriga- 
tion, Ceylon. 


Agriculture, 


of Londonderry 


APPOINTMENTS 

Sir Raymond Priestley, Principal and 
Vice-Chancellor of the University of Birming- 
ham, has been appointed Chairman of the 
Governing Body of the Imperial College of 
Tropical Agriculture in succession to the late 
Sir Frank Stockdale. 

Dr. S. J. Saint has recently retired from the 
post of Director of Agriculture and has accepted 
an appointment as Director of the Sugar 
Laboratories, Barbados. 

Mr. A. de K. Frampton, Professor of 
Agriculture, The Imperial College of Tropical 
Agriculture, has been appointed Agricultural 
Adviser to the Development and Welfare 
Organisation of the West Indies. 

Mr. C. E. J. Biggs, Deputy Director of 
Agriculture, Tanganyika, has been appointed 
Director of Agriculture in that colony. He will 
be succeeded by Mr. J. R. P. Soper, Senior 
Agricultural Officer, Federation of Malaya. 
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The Snowy river, near Findabyne, where the Findabyne Dam will be built 


Mydro-Electric and [rrigation 
Development in Australia 
SNOW) RIVER PROJECT 


THE 


HE of the 

Snowy River hydroelectric and irriga- 
tion scheme at Adaminaby, New South 
Wales, on October 17, was an event of 
great importance to Australia. ‘he Gover- 
nor General, Mr. W. J. McKell, 
exploded the first charge in the excavation 
work for the first dam, the 
scheme as ‘the greatest developmental 


inauguration ceremony 


who 
described 
conservation project ever conceived in 
Australia.” The Adaminaby dam irtro- 
duces a 20-year construction programme 
and the promise of a complete transfor- 
mation of the economy of south-eastern 
Australia. 


The Snowy River 

The Great Dividing Range, the moun- 
tains which skirt the eastern sea-board of 
Australia, has been a dominant factor in 
the economic life of the nation. Until the 
first pioneers learned the secrets of the 
mountain passes and gained access to the 
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fertile country beyond, they were restricted 
to a narrow stretch of land between the 
sea and the mountains. When, later, 
irrigation schemes were projected, Aus- 
tralians had to depend for the necessary 
water supply on the rivers which have their 
source in these mountains. 

The key to the great potential wealth of 
the south-eastern area of Australia is to be 
found in the Snowy River and its tribu- 
taries, which rise on the slopes of Mount 
Kosciusko, and drain some 700 square 
miles of the eastern Alps. ‘The snows 
which cover that area from May to Novem- 
ber govern the regular flow of the river 
which, on its 300-mile journey to the sea, 
across New South Wales and Victoria, falls 
some 7,000 ft. and is among the few 
Australian rivers that never show signs of 
drying up. 

Although a number of schemes for har- 
nessing the waters of the Snowy River 
were considered between 1884 and 1946, 


it was not until comparatively recently, 
largely as the result of Australia’s quickl) 
developing industries, that it was full 


recognised that its waters were a dcubk§ 


source of wealth—they could be used no 
only for irrigation, but also for the pro- 
duction of hydroelectric power. 


The project... 

The decision to adopt plans for utilising 
the waters of the Snowy River was reached 
at a conference of representatives of th 
federal, New South Wales and Victoria 
governments in February 1949. It wa 
agreed that 40°, of the waters of the rive 
should be diverted, leaving 60°(, to maif 
tain the water supply of the rich farmlané 
in eastern Victoria. It was also agrett 
that two thirds of the waters to be divert 
should be directed into the Murrumbidgt 
River. Later in the year it was decide 
that the remaining third shouid be diverté 
into the Murray River. 
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According to an agreement reached 
between the three governments on the use 
of te electric power, the federal govern- 
men! will have priority for defence works 
and for the Australian Capital Territory. 
Two thirds of the remaining power will 
go t» New South Wales, and the rest to 
Victoria. It is estimated that the total 
output of power, when the scheme is fully 
operating, will be 6,800,000 kWh, equal to 
a saving Of 4,000,000 tons of coal a year. 

Tne scheme, the cost of which is esti- 
mated at £A200,000,000, involves the con- 
struction of seven major dams, 16 power 
stations, 86 miles of tunnel and about 550 
miles of canals. It is expected that some 
8,000 men will be employed on the project. 


... and its purpose 


industrial development and 
primary production. 

Electric power for industry will be pro- 
vided over a wide area in south-eastern 
Australia. North-eastern Victoria and 
south-eastern New South Wales could 
become great industrial areas if power 
were available from the head-waters of the 
Snowy River. 

For the benefit of agriculture, the scheme 
will permit considerable reinforcement and 
extension of the existing irrigated areas in 
the Murrumbidgee and Murray valleys, 
making these regions capable of supporting 
a much larger farming population. An 
additional 4,000,000 acre feet of water 
will be supplied for irrigation purposes. 

One of the most important results 
expected from the provision of electric 
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key industries and munition factories are 
located close to the coast because of the 
easy access to power and in order to over- 
come transport difficulties. This would 
make them easy targets for bombing 
attacks in time of war. With large quan- 
tities of power made available under the 
new project, it would be possible to develop 
key industries and defence research plants 
in less vulnerable areas. 

Apart from the question of decentralisa- 
tion, the generation of hydroelectric power 
has other outstanding advantages from the 
defence point of view. A full war effort 
calls for increased power supplies, to meet 
which more coal is required, and increased 
transport facilities to move it. This results 
in the employment of additional labour at 
a time when man-power is not readily 


The importance of the scheme in the 
economic life of the country can be seen 
from a summary of the benefits expected 
to be derived from it. As a combined 
hydroelectric and irrigation project, it 
serves the two-fold purpose of promoting 


power for industry over a wider area is 
the decentralisation of industry and popula- 
tion, which would relieve overcrowding 
in the cities and other industrial areas and 
lessen vulnerability from enemy attack. 
At the present time, most of Australia’s 


available for the purpose. With hydro- 
electric generation, a much smaller amount 
of labour is required to operate the power 
stations which, being mostly underground, 
would be easy to camouflage and effectively 
protected from bombing. 
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The West Blowering Dam site on the Lower Tamut river. The dam will regulate the flow of water for irrigation in the Murrumbidgee Valley 
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‘Smoke 


° Generators for 


Protecting Stored Crops 


H. W. 


HE problem of protecting stored crops 

against pest infestation is difficult and 
for maximum protection, disinfestation 
measures should be taken at the first signs 
of the appearance of pests. 

The first requisite is that the disinfesta- 
tion process should be simple and _ its 
success should not rely more than neces- 
sary on the human element. Ideally, there 
should be uniform distribution of insec- 
ticide and an absence of areas where 
excessive deposits have been left or areas 
which have missed treatment altogether. 

The method should also be as harmless 
and as foolproof as possible. It is obvious 
that lethal gases such as hydrogen cyanide 
cannot be used except by skilled workers 
and under expert supervision. 


Another factor is that of persistence of 


the treatment. Under suitable conditions 
a particular method may be very satis- 
factory, but if no lasting effect is con- 
ferred, reinfestation may occur almost 
immediately after treatment. ‘This is the 
case where true lethal gases are employed, 
for it is imperative that the premises are 
well ventilated before people can be re- 
admitted. 








CHATFIELD, Ph.D., F.R.LC.. A.M.I-Chem.E. 








planation is needed of the principle: in- 
volved in the construction of ‘ smoke’ 
generators and the way they function. 
ing stored foodstuffs was discussed Typical forms of yenerators are shown 
by Dr. E. A. Parkin in two articles in_Figs. 1—4; they do not cover every 
type but illustrate the main principles of 
design. 


The control of insects infest- 


which appeared in our November 
and December issues. Of the 
various control methods described, The container 
All ‘ smoke’ generators consist essen- 
tially of a case or other container filled 
with an inflammable composition with 
owing to its simplicity and cheap- which the insecticide is mixed. Preferably, 
ness since no expensive equipment containers should be of metal, though card- 
board and paper containers are also used. 
: Care is needed in choosing the most suit- 
generators and their use are able metal, for some metals have a strong 
described in detail in this article. catalytic action and promote decomposition 
of certain insecticides. For this and other 
reasons aluminium is the most common 
No known method of disinfestation is choice. Metal containers help to protect 
free from all disadvantages, but ‘smoke’ the contents against moisture, which upsets 
generators are perhaps as near the ideal _ satisfactory functioning. With adequate 
as any. sealing arrangements metal containers can 
be stored almost indefinitely even under 
- Smoke * generators tropical conditions; cardboard containers, 
Before discussing the merits of this on the other hand, are much less resistant 
method of insecticide dissemination, ex- to prolonged storage in the tropics. 


the use of insecticidal * smokes” is 


becoming increasingly — popular 


is required. Insecticidal * smoke’ 
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Fig.3. 


Types of smoke generators described in the article: A aluminium container ; B insecticide composition ; C ignition powder ( prim:r); 
E quick match ; F cement or fireclay ; G discoloured belt ; H cardboard baffle ; 1 impregnated paper ; J cardboard cover ; K perforited 


disc ; L metal baffle ; M cardboard distance piece 
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T) e generator lit with the insecticidal ‘smoke’ settling over the surfaces of the sacks 
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To increase the resistance of cardboard 
containers to water in liquid and vapour 
form, it is usual to impregnate them with 
some sealing materiai—usually wax. But 
since the cardboard itself is combustible, 
there is greater risk of flaming in the main 
composition than when a metal container 
is used. 


The filling composition 

The composition in ‘ smoke’ generators 
consists of (@) an insecticide or mixtures of 
insecticides; and (b) a special combustion 
mixture for supplying the heat for vapouris- 
ing the insecticide. 

The combustion mixture consists of a 
chemical capable of supplying oxygen and 
a fuel which is burned by the oxygen 
supplied. By careful formulation it is 
possible to arrange for a controlled rate of 
burning, and the heat generated is utilised 
to vapourise the insecticides. 

Considerable research has been devoted 
to formulating compositions which can be 
used safely and from which high percen- 
tages of effective insecticide can be 
liberated without decomposition. 


Ignition 

A ‘ smoke ’ generator is started by light- 
ing the fuse at the mouth of the container. 
It ignites very easily, like an ordinary 
firework. 

Where it is inadvisable to use matches, 
etc., e.g. in buildings where fire hazard is 
great, special continuously glowing fusees 
are supplied by some manufacturers, 
which can be ignited outside and used to 
light a large number of generators; some 
of the means used are illustrated in Figs. 
I—4. 

Often a thin layer of special ignition 
composition is placed on the surface of 
the main composition in the container to 
ensure easy ignition or alternatively the 
igniter composition may be replaced by 
a disc of specially treated paper. 

If a special baffling arrangement is em- 
ployed it is necessary to include a short 
length of quick match fuse, which can be 
readily kindled by a match and which in 
turn kindles a piece of treated paper, 
starting the main composition burning. 

There are, of course, variations of these 
methods of ignition, but the object is 
always to make the initial functioning of 
the generator as foolproof as possible, and 
to ensure that the composition is set burn- 
ning smoothly and uniformly. 

It is interesting that organic insecticides, 
which are distilled only with difficulty at 
ordinary pressure and with considerable 
decomposition, can be liberated readily 
from properly formulated ‘ smoke ’ genera- 
tors. The best are capable of delivering 
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80%, or more of the original insecticide 
in active, undecomposed form. 

The choice of generators should not be 
unduly influenced by the size of the con- 
tainers. Reference to the diagrams will 
show that the space in a generator is not 
always filled by useful insecticide com- 
position. Some of it may be occupied by 
a baffling arrangement or filled by inert 
material which has no insecticidal value. 


Economic considerations 

Price comparisons between one form of 
insecticide distribution and another, e.g. 
lethal ges, liquid or emulsion spray, dust- 
ing powder, atomiser, etc., should be made 
on a basis of cost per unit weight of active 
insecticide distributed. In some cases to 
the cost of the insecticide must be added 
that of special equipment, supervision, 
labour charges, etc., while account must 
be taken of the efficiency and the relative 
persistence of the liberated insecticide. On 
this account the ‘smoke’ or vapour 
generators are attractive. 

The insecticide from ‘ smoke’ genera- 
tors is evolved in the form of very small 
liquid droplets, a large proportion of which 
These 


‘ 


are one micron or less in diameter. 
hot droplets either become supercooled 
when they contact the colder surrounding 
air and remain liquid, or crystallise into 
solid particles by contact with nuclei in 
the atmosphere or surfaces on which they 
are deposited. 


Special features of generators 

The vapour jet is projected gently up- 
wards from the generator and, because of 
its finely divided condition, gives the 
impression of an opaque smoke. ‘The in- 
secticide particles are so small that they 
are easily transported by convection cur- 
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rents from the generator and natural 
draughts, and diffuse uniformly. 

After an hour or so the dispersed par- 
ticles begin to settle slowly and rest on 
horizontal surfaces or those which subtend 
horizontal planes. Smaller amounts can, 
however, be found also on the underside 
of horizontal surfaces and on_ vertical 
surfaces. 


Effectiveness of makes 

Experiments have shown that: 

(1) Any desired concentration of active 
insecticide can be applied to a horizontal 
surface and increased concentrations can 
be obtained by using appropriately in- 
creased numbers of generators. 

(2) The comparative amounts of insec- 
ticide deposited on the upper side of 
horizontal surfaces, the underside of hori- 
zontal surfaces and vertical surfaces are 
in the following order, 0.040, 0.0038 and 
0.0025 g. per sq. ft. Although the greatest 
amount is deposited on the horizontal sur- 
face, useful amounts are also found on 
other surfaces. It may appear surprising 
that insecticide particles adhere to walls 
and ceilings, since very small liquid drop- 
lets can be projected on surfaces without 
wetting them or adhering to them. Whilst 
in general this is true with the insecticide 
particles expelled by ‘ smoke’ generators 
or other forms of atomisers, it is not 
entirely so. Moreover, those droplets of 
insecticide which adhere to these surfaces 
are held tenaciously and normal vibration 
will not dislodge them. 

(3) Although the concentration of in- 
secticide varies according to the location of 
the surface, the coverage on individual 
surfaces is remarkably uniform. For 
example, on the floor of a store the varia- 
tion in concentration of insecticide deposit 
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Fig5S. 


Graph showing approximate duration of life of a D.D.T. deposit from a ‘smoke’ generator, 
in relation to temperature 








is not greater than about plus or minus 
2 or 3% from the average. Such unifor- 
mity is rarely likely to be achieved by 
ordinary spraying or dusting methods. — 

(4) It might be expected that because 
the particles of insecticide are heavier than 
air they would coat the lower surfaces more 
densely, but in fact this is hardly the case 
and trials have shown that surfaces within 
an inch or so of a flat ceiling are covered 
with a deposit only a few per cent. less 
dense than that on the floor. 

(5) Surfaces located in tiers are also 
adequately covered, and the upper sur- 
faces do not protect the lower; it has been 
shown that even though the distances 
between the surfaces is as little as 1 in. 
the ‘ smoke’ penetrates it evenly. 

(6) Large-scale trials in a store, in which 
tobacco was packed in wooden cases and 
stacked almost to the ceiling, with onl 
small gangways between the stacks, showed 
that the ‘smoke’ distributed _ itself 
uniformly between the rows of boxes. 


Penetrating properties of 
insecticidal ‘ smokes ’ 

In many ways ‘ smokes’ behave much 
as if they were true gases. They are light 
enough to be uniformly and easily dis- 
tributed by convection and other cur- 
rents, and exhibit in good measure power 
to diffuse like gases, which ensures uniform 
distribution. 

A number of experiments demonstrate 
this property. One involving very closel) 
spaced shelves more than 1 in. apart has 
been mentioned already. In another, two 
large glass tanks were placed on their sides 
and their openings sealed by material taken 
from standard flour and corn sacks respec- 
tively. The tanks were placed in a room 
which was afterwards sealed and subjected 
to the smoke from generators at the normal 
dosage. The tanks were placed on their 
sides to prevent insecticide particles from 
falling on a horizontal surface of sack 
material and penetrating it by force o! 
gravity, thus ensuring that any insecticide 
found in them after treatment must have 
passed through the material in a horizontal 
direction. After several hours the room 
was opened; the material covering the 
tanks was removed and examined for 
trapped insecticide, as was also the inside 
surface of the tanks themselves. Detectable 
amounts of insecticide were found inside 
the tanks, while the sacking was found to 
have retained a greater amount of insecti- 
cide than would be expected on a vertical 
surface. Moreover, trials of disinfestation 
treatment on a pressurised aircraft have 
shown that the insecticide diffused i 
‘smokes’ finds its way out through tin! 
crevices. 
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There is, therefore, evidence to support 
the contention that the insecticidal ‘smokes’ 
have penetrating or diffusing properties not 
unlike those of true gases. 

Tie penetrating properties of insecti- 
cidal ‘smoke’ are such that premises which 
appe..red to be fairly clean before treatment 
have often been found littered with dead 
and dying insects a few hours after, as a 
result of the ‘ smoke ’ particles penetrating 
their hiding places and driving them out 
into the open. 


Persistence after treatment 


There is no residual effect when gases 
or volatile vapours are used for disin- 
festation and frequent treatments may be 
necessary to keep the stores, etc., clean. 

Because, however, ‘ smoke’ generators 
disseminate solid particles and not gaseous 
molecules, the persistence is much greater 
and may last for many months, the dura- 
tion depending upon the prevailing 
temperature. 

The curve in Fig. 5 shows the approxi- 
mate duration of life of a D.D.T. deposit 
from a ‘ smoke’ generator, in relation to 
prevailing temperature, and is based on a 
number of experimental determinations. 
The persistence of the D.D.T. deposit varies 
from two to three weeks at the very high 
temperature of 120°F. to many months at 
foF. Except at very high temperatures 
it covers the life cycle of many pests and 
accordingly insects hatched out after the 
initial treatment are dealt with by the 
residual insecticide remaining. Such con- 
tinued control is not possible by the use of 
true gases, which are effective only for the 
very short period they are present, and 
disinfestation treatment at frequent 
intervals may be necessary. 


Conclusions 

‘Smoke’ generators provide a valuable 
and effective method for the control of 
insect pests and harvested crops. As a 
result of research, its advantages have 
become increasingly apparent, and are 
worthy of careful consideration. 

In conclusion, the author desires to 
record his appreciation of the permission 
given to him by the Fumite Division of the 
Wessex Aircraft Engineering Co. (WAECO 
Ltd.) to publish results of research 
conducted on their behalf. 
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The Editor invites agricultural 
authorities, research workers and 
Producers of crops throughout the 
world to submit factual articles likely 
to be of interest to readers of this 
journal with a view to publication. 
Illustrations (photographs, diagrams, 
charts, etc.,) should accompany con- 
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trib utions whenever possible. A pre- 
iminary letter or synopsis is desir- 
able. 











The East Malling Agricultural 
Feesearch Station 


HE publication of the 36th annual 

report of the East Malling Research 
Station marks an important juncture in 
the history of that organisation, since it 
coincides with the retirement of Sir Ronald 
Hatton, who has been director of the 
station since its foundation 36 years ago. 





Sir Ronald Hatton, C.B.E., Director, East 
Malling Research Station, 1918-1948 


The report itself follows the same general 
pattern as its predecessors, but is fittingly 
prefaced by a short tribute to Sir Ronald, 
under whose guidance the station has 
grown to its present size and has achieved 
the high position which it occupies among 
the agricultural research stations of the 
world. 

It is interesting, in retrospect, to trace 
its development from small beginnings and 
to survey the ever-broadening field of its 
activities. 

Starting with the pioneer work of the 
early days which brought out the enormous 
variations in the Kent fruit plantations 
and attempted to bring order into the 
endless confusion which existed there by 
enabling fruit growers to obtain uniform, 
high-quality, disease-free, true-to-name 
plants, its activities have expanded to 
include all matters relating to the physi- 
ology, treatment, cultivation and control of 
disease of fruit trees with which the name 
of East Malling is associated. 

The present report, following established 
custom, is arranged in four parts. 

Section I contains the farm report, in 
which is outlined the treatment of the 


various plantations and fields and the size 
of the crops harvested. On the whole the 
season was a favourable one for the 
research farm. 

Section II reviews the progress of the 
research programme as a whole and lists 
the publications from the station during 
the year. ‘This part of the report often 
deters the non-scientific reader, but those 
who can quietly read it through will find 
that the programme covers all the main 
problems of fruit-growers and that very 
it teresting advances are being made. 

Section III contains 15 research reports 
occupying in all 56 pages. These are, of 
course, written mainly for scientific readers, 
but many progressive fruit-growers will 
read this part and so keep up to date with 
the latest advances. ‘The weather report 
for the year also appears in this part of the 
journal. 


Practical results of research 


Section IV, which is specially written 
for the non-scientific reader, will probably 
be that which is most widely read, contain- 
ing as it does a series of articles sum- 
marising the practical results of some of 
the research and giving interesting details 
of how this work is performed. ‘The papers 
cover a wide range of subjects, including 
the maintenance of soil fertility, frost 
damage to orchards, the propagation of 
root stocks, the health of raspberry stocks, 
the pollination of cherries, varieties of 
strawberries and points in relation to 
raspberry growing. Special mention should 
be made of a paper by Mr. M. H. Moore 
on progress in fruit-spraying methods, 
which traces the evolution of modern 
spraying technique from the crude methods 
that were practised in the earlier years. 
This paper is of such wide interest that 
we propose, with the permission of the 
station, to reproduce it in a subsequent 
number of this journ. I. 

Under its new director, Dr. F. R. 
Tubbs, the station enters into the second 
period of its existence and all will join in 
the hope and expectation that in the 
future its activities will further expand 

and continue the proud record of useful 
achievement which has characterised its 
work in the past. 
The report, which is illustrated by numerous 
figures in the text, nineteen photographic plates 
and one coloured plate, can be obtained from 
the Secretary, East Malling Research Station, 
Nr. Maidstone, Kent. Price 10s. post free, 
from whom also a short list of selected publi- 


cations by the Research Station can be obtained 
on request. 
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ATER is a necessary requirement 
for the growing of any green plant, 
yet so far no agreement has been reached 
as to the optimum depth of the water table 
for even the commonest crops. 

Last autumn a group of men met to try 
to clarify the situation. Seventeen farmers, 
scientists and engineers were invited to 
discuss this problem in relation to the East 
Anglian fens in particular. ‘The result 
showed an almost total absence of any 
critical information on optimum water 
requirements of crops on given soil con- 
ditions and indeed from field to field. 


‘Wet’... 

There are two main schools of thought 
‘dry’ who 
favour a high water table and those who 





the ‘ wet’ and the those 


favour a low. In the former case a high 
water table can be no set depth from the 
surface and it is always changing; for 
instance, the water table is higher than the 
ditch level during winter and lower during 
the summer. In general, low levels favour 
cereals and high levels favour roots. 


...and ‘dry’ 

The dry theory is to keep dry soils dry 
and allow them to sink, but drainage 
engineers are worried about this practice 
because on many soils where black peat 







overlies a sand or clay subsoil not only does 

































the peat sink but it also blows and oxidises 
away. In some areas an inch of top soil is 
disappearing annually and in such cases 
grassing down is advocated. 


The Cambridge experiment 

From the discussion the opinion emerged 
that the only way to solve the problem was 
to increase existing experiments and sur- 
vey the fen soils far more thoroughly than 
hitherto. ‘The School of Agriculture at 
Cambridge has been carrying out experi- 
ments on Burwell Fen during the last four 
years. Here the soil is a light peat with 
practically no mineral matter, varying in 
depth from 5 to 7 ft. on top of a clay floor. 
The field is divided into three sections 
controlled by spill-over dams which give 
mean ground water levels of 20 in., 28 in. 
and 36 in. respectively. Between each 
pair of dams 6-in. land drains run from 
ditch to ditch. Piped inspection wells are 
set at intervals for measurement of the 
water table. Lengthwise the field is divided 
into six strips which are farmed to a rotation 
of wheat, kale and celery, rye grass, 
potatoes, rye and sugar beet. The effects 
of the different water levels of these crops 
are being carefully studied and recorded. 
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Controversy on the Water Table 





























Feltwell Fen--- A typical East Anglian fen landscape. 











The light railway serves the trans 


port needs of a local sugar beet factory and also those of the farmers 


‘ 


Between the ‘ wet’ end of the field and 
the ‘dry’ there are marked differences in 
the vigour of the various plants, even within 
this comparatively narrow range of water 
levels, and results vary from season to season 
and crop to crop. Only by painstaking 
collection of evidence over a period of years 
can an optimum level be determined. 


The Burwell Fen experiment should be 
regarded as a pilot experiment for wider 
and more comprehensive work on _ the 
whole area after a complete soil survey of 
the fenland has been made. 

The meeting was organised by the 
Farmers Weekly from which this note 1s 
abstracted. 





Development Programme for Indonesia 


In previous issues we have described 
progress in Indonesian recovery after the 
Japanese invasion. In the spring of 1949, 
the Secretary of State for Indonesia, 
Mr. M. Wisaksono Wirjodihardjo in- 
structed the services concerned to ascertain 
what measures were needed to increase the 
production of foodstuffs in Indonesia. 
This resulted in a development plan being 
drawn up. The principal points in the pian 
are reproduced below from the Economic 
Review of Indonesia. 

(1). Encouragement of rice production 
by distributing good sowing seed of high 
yielding varieties. 

(2). Encouragement of the use of phos- 
phatic manures on irrigated ricefields in 
suitable areas. 


(3). Improvement of agriculture on 
non-irrigable lands. 

(4). Encouragement of cocoa cultivation 
in East Indonesia. 

(5). Intensification of the _ struggle 
against certain rice pests and of the 
practical applicatior of insec’icides. 

(6). Encouragement of freshwater 
fisheries. 

(7). Measures for the encouragemeni of 
animal breeding, including the establish- 
ment of a general animal breeding institute 
with branches throughout Indonesia. 

(8). Training of staff for the execution 
of animal breeding measures. 

It is interesting to note that the general 
lines of this plan follow those adopted in 
many British colonies. 
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Natural Rubber Production 
mm the Western Hemisphere 





loday rubber is used in thousands of articles. The United States uses 


more rubber than any other country—nearly a million tons a year, and 


about three-fourths goes into tyres and tubes. 


The development of 


synthetic rubber during the Second World War was phenomenal, but 


there are a number of uses for which natural rubber is essential. 


To 


assist the Western Hemisphere in developing economic rubber produc- 


tion, the United States is co-operating with twelve Latin-American 


countries in a programme to establish rubber production in the American 


tropics. The account which follows is based upon information supplied 
by the Office of Foreign Relations of the United States Department of 


Agriculture. 





N 1940 practically all United States 

imports of natural rubber came from 
British Malaya, the Dutch East Indies and 
Ceylon. Early in 1942 supplies were cut 
off abruptly and almostly completely by 
military operations in the Far East. In 
1942, when rubber was desperately needed 
for battleships, army trucks and tanks, gas 
masks and life preservers, scientists began 
an intensive search for new sources. 

Strenuous efforts were made to get wild 
rubber from the Amazon; to develop 
emergency rubber crops, such as guayule, 
in the United States; to increase the 
amount of reclaimed rubber through scrap 
collection campaigns; and to speed up the 
development and production of synthetic 
rubber. It was the amazing development 
of synthetic rubber that made possible the 
supplies necessary for winning the war. 


Synthetic cannot replace 


natural rubber 

However, synthetic rubber cannot yet 
fully replace natural rubber and it would 
be extremely unwise for the United States 
ever again to rely completely on sources of 
natural rubber halfway round the world. 

Natural rubber is irreplaceable in 
numerous medical products, including sur- 
gical gloves, drug sundries and baby 
nipples. In the manufacture of synthetic 


tuber passenger tyres, 2°, of natural 
tubber is considered the minimum for 
emergency use by the industry. Larger 
tyres require a much greater percentage. 
Natural rubber is essential as a sealant in 
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bullet-resisting, self-sealing fuel tanks and 
hose for military aeroplanes. 


Rubber Act of 1948 


The ‘ Rubber Act of 1948” (Public Law 
469) was passed by the 80th Congress: 
‘'To strengthen national security and the 
common defence by providing for the 
maintenance of an adequate domestic 
rubber-producing industry, and for other 
purposes.” (See also ‘ Strategic and 
Critical Materials Stock Piling Act,’ Public 
Law 520—79th Congress.) 

In any national emergency, according to 
technicians in the rubber industry, the 
United States would need at least 25°, of 
natural rubber to support the use of syn- 
thetic rubber. (In 1948 natural rubber 
made up nearly 70°, of the total supply, 
and more than go°, came from the Far 
East.) Authorities recommend that, in 
addition to aggressive stock-piling of 
natural rubber in the United States, efforts 
should be made to stimulate the economic 
development of natural rubber in the 
Western Hemisphere. 


Comprehensive programme 
started in 1940 


Such efforts are not new to scientists in 
the Division of Rubber Plant Investigations 
of the U.S. Department of Agriculture. 
For the past 25 years they have been in- 
terested in better rubber for the. Western 
Hemisphere. As early as 1924, Dr. R. D. 
Rands, now in charge of Rubber Plant 
Investigations, called attention to the fact 





that disease-resistant strains must be de- 
veloped before plantings could succeed in 
areas where leaf blight is prevalent. 

However, a comprehensive programme 
for the development of such strains was not 
possible until 1940, when the Congress 
appropriated money for encouraging the 
establishment of a rubber plantation in- 
dustry in tropical America. 


Rubber and * Point Four’ 

According to Dr. Ross E. Moore, chief 
of the Technical Collaboration Branch of 
the Department’s Office of Foreign Agri- 
cultural Relations, the rubber development 
programme in Latin America is similar to 
President Truman’s ‘ bold new programme 
for helping underdeveloped countries to 
help themselves.’ 

‘ For nearly ten years,’ says Dr. Moore, 
‘in their work to produce high-yielding, 
disease-resistant strains of rubber for Latin 
American growers, scientists and technicians 
of the U.S. Department of Agriculture, 
and of private rubber companies, have been 
making available the benefits of our scienti- 
fic advances and industrial progress. 

‘A thriving rubber production industry 
in the Western Hemisphere would mean a 
cash crop for Latin American farmers. 
For the United States it might mean a 
nearby source of a vitally important 
strategic material.’ 


Rubber goes to the Orient 

Up to 1870 the Amazon Valley, native 
home of Hevea brasiliensis, was the only 
source of the world supply of natural 
rubber. A few years later the British 
became interested in the possibilities of 
rubber production in the Orient. In 1876 
Henry Wickham, an English planter, took 
70,000 seeds of hevea to the Royal Botanical 
Gardens, Kew, London. 

Plant material grown at Kew was sent to 
Ceylon, India, the Straits Settlements and 
the Dutch East Indies. Under English, 
Dutch and French enterprise, plantations 
increased rapidly and by 1930 plant 
breeders had developed strains of rubber 
trees far superior to the existing plantation 
seedlings descended from wild parents of 
the Amazon. 

Beginning about 30 years ago, as plan- 
tation rubber from the Orient came on 
the market in large quantities, rubber col- 
lection from jungle trees in Latin America 
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suffered from the competition and soon 
became relatively unimportant. 


Rubber rebounds from East to West 

In 1922, after the first world war had 
pointed out the risk involved for the United 
States in depending on sources of rubber 
12,000 miles away, the Congress appro- 
priated funds to the U.S. Department of 
Commerce for investigation of all rubber- 
producing areas of the world. Part of the 
money was transferred to the Department 
of Agriculture for research in the Western 
Hemisphere. Studies showed that it was 
possible to get satisfactory yields of hevea 
in Latin America. 

* But time erased the memory of World 
War 1,’ says Loren G. Polhamus of the 
Division of Rubber Plant Investigations. 
‘The boom, the depression, a multitude 
of domestic problems made the country 
forgetful of the dangers of depending on 
the Far East for rubber. 


Private companies planted 
thousands of acres 

‘Some few continued the effort. Ford 
planted thousands of acres of rubber in 
Brazil. Firestone took over a plantation in 
Liberia and expanded it by thousands of 
acres. Goodrich sent a survey party to 
Brazil to collect seeds of special strains 
of hevea and planted these in the Domini- 
can Republic. Goodyear initiated plant- 
ings in Panama and later expanded to 
Costa Rica. ‘The United Fruit Company 
made small plantings in Costa Rica, Hon- 
duras and Panama. However, with the 
exception of the United Fruit Company 
plantings in Honduras, all of the plantings 
in Central and South America were soon 
attacked by leaf blight.’ 


Congress authorises co-operative 
programme 

In June 1940, when war again threatened 
the sources of natural rubber in the Far 
East, the Congress authorised the Depart- 
ment of Agriculture to encourage the 
establishment of a permanent, self-sustain- 
ing rubber plantation industry in tropical 
America. As soon as the money became 
available, a three-year plan to study the 
rubber situation in Central and South 
America was approved by the Bureau of 
Plant Industry and the Office of Foreign 
Agricultural Relations. 

According to Dr. E. W. Brandes of the 
Department of Agriculture, who had charge 
of the survey parties from the United 
States, ‘ Latin Americans welcomed the 
venture. Their jungle rubber, obtained at 
great cost to us and sacrifice to them, was 
mostly exported for the war effort, and only 
a little was retained or enough synthetic 
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accepted, to keep their public transporta- 
tion going. They joined the co-operative 
programme wholeheartedly and invested 
millions of dollars in it. The Department 
furnished technical guidance and partici- 
pated in the research necessary to assist 
in the establishment of a basically sound, 
permanent and thoroughly competitive 
industry. 


Field stations established 

* Parties of experts were sent to each of 
the 15 tropical Americas where conditions 
were suitable for growing hevea. Satis- 
factory areas were found from southern 
Mexico to Bolivia and Brazil. Agreements 
were drawn up with those countries in- 
terested in investing their own money in 
nurseries and experiment stations in pre- 
paration for the planting of rubber. At 
the same time the Department established 
three regional field stations—one in Costa 
Rica for investigation of leaf blight and 
one each in Haiti and Honduras, blight- 
free areas, for multiplication and distribu- 
tion of initial stocks of planting materials 

the highest yielding clones or selections 
of the Hevea tree from the Far East. The 
last of the shipment reached San Francisco 
just one week before Pearl Harbour.’ 


Leaf blight worst enemy 

South American leaf blight, caused by 
the fungus Dothidella ulet, is the worst 
enemy of the rubber tree. It is carried 
from one tree to another by wind-blown 
spores. It destroys the leaves, thus de- 
creasing the quantity and quality of rubber 
latex, and may kill the tree. The disease 
occurs throughout the native range of 
hevea in South America. It has spread 
into most countries of Central America and 
Mexico and, of course, there is danger of 
its reaching all other regions where hevea 
is grown. 

Dr. M. H. Langford, of the Department 
of Agriculture, has developed a successful 
spraying method for controlling leaf blight 
in seedling nurseries, and also for protect- 
ing the young, high-yielding but suscep- 
tible trees in the field until they can be 
crown - budded with resistant strains 
selected from the Amazon. 


* Three-part’ rubber trees 

The seedlings are nursery-budded just 
above the ground to high-yielding plants. 
The budded stump is transplanted to the 
field where, after the trunk reaches a 
height of about 6 ft., it is top-budded with 
a resistant crown. The final commercial 
‘three-part’ tree has been compared to 
a sandwich with a seedling root, a high- 
yielding trunk for tapping and a top which 
is resistant to leaf blight. Root, trunk and 
crown are each derived originally from 











differen: seeds. Crown budding, however, 
is expensive and complicated for use by 
native small growers. 
The ultimate aim of the plant breeders is 
to develop disease-resistant, high-yiel ling 
cultivated strains. ‘To that end they are 
conducting an extensive programme. 


U.S.D.A. furnishes technical hel) 

The rubber development programme in 
Latin America is essentially a co-operative 
venture, encouraged jointly by the U.S. 
Department of Agriculture and the govern- 
ments of Brazil, Colombia, Costa Rica, 
Dominican Republic, Ecuador, Guatemala, 
Haiti, Honduras, Mexico, Nicaragua, 
Panama and Peru. ‘The programme is 
carried on by the members of the Inter- 
departmental Committee on Scientific and 
Cultural Co-operation under the sponsor- 
ship of the Department of State. 

The Agriculture Department’s chief con- 
tribution, after the superior strains of hevea 
have been distributed, is to furnish tech- 
nical assistance and advice. At present, 
about 18 technicians from the Division of 
Rubber Plant Investigations, the agency 
that administers the programme, are work- 
ing closely with technical and advisory 
officials supplied by co-operating 
governments. 


Research conducted 
al three stations 

Research is conducted primarily at the 
three regional research stations in Costa 
Rica, Guatemala and Haiti; local disease 
studies are made in Peru, Mexico and 
Brazil; and tests for superior clones are 
made wherever trees are planted. 

Records of growth and yield are kept on 
all plantings, whether they are made by 
the U.S. Department of Agriculture or by 
co-operating countries. Also, all plantings 
are designed with a suitable mixture of 
standard and experimental trees so that 
the yield will be at least 1,000 Ib. of rubber 
per acre per year. 


Long term crop for small farms 

Rubber production in Latin America is 
not visualised as an enormous plantation 
industry, but as a practical long-term crop 
for the small farm with growers adapting 
standard plantation practices of the Far 
East to suit local conditions. 

In Mexico, in the El Palmar area south 
of Veracruz, planting is mainly on ejidos cr 
communal farms. In the Tabaso-Chiapas 
area near Villahermosa, private owners 
plant rubber in connection with general 
farming operations. 

In Guatemala, planting may be done by 
small growers who have only a few acres 
planted in connection with good crops; cr 
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on plantations, where an effort is being 
mace to replace lowland coffee with rubber. 

In Peru and Colombia, rubber has been 
planted by government corporations which 
finance both field plantings and research. 
Future plans are based on the development 
of colonisation projects. 


Growers learn through 


demonstration plantings 

In general, modern methods of rubber 
cultivation are taught by means of demon- 
stration plantings, of either large or small 
types. It is hoped that ultimately there will 
be community processing plants where 
farmers can deliver their latex daily, just 
as milk is delivered to creameries, or that 
private or government plants will be 
established for purchasing latex from 
numerous producers. 

The most uniform and highest quality 
of rubber can best be produced in central 
plants. Here also such specialty products 
as creamed or centrifugal latex may be pre- 
pared for the expanding industry in foam 
rubber and other products. 


Progress of the rubber programme 


To date there are over 30,000 acres of 
cultivated rubber in Latin America, con- 
sisting of several million ‘ three-part’ 
trees. 

Scientists are developing new clones that 
are expected to be superior to anything now 
available. By proving the disease resistance 
of clones for top budding, plantings can 
now be safe from any danger of devastation 
from South American leaf blight. Top 
budding is not the final answer, however. 
Before many years growers will have clones 
which combine high yield and disease 
resistance without the necessity of top 
budding. 

‘In spite of the many problems in- 
volved,’ says Dr. Rands, ‘ people in Latin 
America now have a sound basis for 
developing their opportunities to establish 
a natural rubber industry in the Western 
hemisphere.’ 





Texas’ Bumper 
Cotton Crop 


As a result of last year’s cotton crop in 
Texas, and a slow-down in shipping, the 
Gulf ports of Galveston and Houston are 
overloaded with cotton and serious con- 
gestion has developed. Production for the 
State was officially put at 5,900,000 bales 
against 3,153,000 bales in 1948 and a ten- 
year average of 2,722,000 bales. After 
some years of declining production Texas 
once more has become by far the biggest 
cotton-producing State. 
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Agriculture in 


Soviet Russia 





Professor W. R. Williams’ book, ‘ Principles of Agriculture,’ has 
now been translated and will afford considerable interest to readers. The 


Stalin 15-year plan for Russian agriculture is based entirely on his prin- 
ciples which, although savouring of Russian doctrine, include much 
sound information. The descriptions of agricultural policy for an area 


covering nearly one-fifth of the world’s surface may be contrasted with 


policies adopted for similar agricultural conditions, about which informa- 


tion is already known, elsewhere. 


For the Russian soils have their 


counter parts all over the rest of the world, and basic cultivation problems 


are the same, irrespective of the politics of a country. 
Knowledge of Soviet agriculture for those outside the Iron Curtain 


is somewhat limited, and this translation of Professor Williams’ book 


will be welcomed by all who are interested in world agriculture. 





ROF. WILLIAMS, who died in 1939, 

was (in spite of his name) a veteran Rus- 
sian worker. He is entitled to a place of 
honour in agricultural science—not least 
among tropical agriculturists, since he was 
one of the first to draw attention to the bene- 
ficial effect of perennial grasses on soil struc- 
ture. This book,* which may be regarded as 
his testament, makes stimulating reading. It 
reminds us emphatically of things we need 





*P inciples of Agriculture. By W. R. Williams. 
Translated from the Russian by G. V. Jacks. 
Hutchinson, London, 1949. Pp. 156. 155s. 


One of Russia’s modern grain silos 


to be reminded of; for instance that some 
70°, of the rain falling on a structure-less 
soil will run off the surface, and that wide 
fluctuations around a low mean yield are 
typical of crops grown on structureless 
soils. ‘The author goes so far as to say 
that the only way of ensuring a supply of 
humus is by growing perennial grasses. 
From this it will be seen that he is in 
sympathy with the theory that ‘it is 
necessary to exaggerate in order to educate.’ 
It is perhaps because of this tendency that 
Williams was such an inspiring teacher; 




















Tractor production ts one of the highest priority industries in Russia 


it certainly tempts him to rash generalisa- 
which are susceptible of many 
qualifications. He is particularly liable to 
quote facts which are true of typical Rus- 
sian conditions as if they were of universal 


tions 


application, as when he states baldly that 
no annual grasses are capable of accumu- 
lating organic matter in the soil. 


Doctrine instead of data 

But the book will be read less as a 
scientific text-book than as a revelation of 
the way in which a Soviet writer expounds 
his science. Thus, for example, after 
quoting the principle of diminishing re- 
turns as ‘ the law of progressively decreas- 
ing soil fertility,’ it is stated that Lenin 
pointed out that bourgeois scientists had 
thought out this law ‘ in order to mask the 
capitalistic impediments to agricultural 
progress.’ 

An old Russian theory that unmanured 
tallows could maintain fertility is dis- 
missed, not by experimental evidence, but 
with the remark that its upholders were 
enemies of the people, who strove by every 
means to hinder the development of collec- 
tive farms. Where experimental results 


are quoted, it is not possible to judge the 
significance of the figures because there is 
no evidence of any statistical control. But 
the whole book is infused with the typical 
Soviet spirit, the terrific drive to wring 
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the last fraction out of the ‘ socialist fields,’ 
the conviction that if nature refuses to 
yield what she is asked, she can somehow 
be forced. Thus ‘ if the government plan 
requires concentration of the production 
of grain, the area of arable rotation must 
be extended ’—in spite of the natural prin- 
ciples of land use which the author has 
just been expounding. It is this atmo- 
sphere which makes the book challenging 
to read. 


Soils and grasses 

Since Williams has been accepted in the 
Soviet Union as one of the authorities on 
whose work the national agricultural pro- 
gramme is largely based, it is important to 
outside Russia to know what 
his views were. The first part of his book 
gives an introduction to agriculture along 
two lines: the importance of crumb struc- 
ture in soils, and the part played by grasses 
in maintaining that structure. As a general 
thesis all this is admirable, and is in sym- 
pathy with the movements for ley-farming 
in the temperate zones and for grass- 
fallows in the tropics which are among the 
agricultural signs of our times. 


observers 


Land utilisation 

From this the author proceeds to a basic 
plan of land-use for Russia, with forest on 
the watersheds arable on the slopes and 






meadow land in the valley bottoms. It is 
not made clear how these are to be dis- 
tributed where the land is flat. 

The arable rotation is to include cereals. 
potatoes, sugar-beet and, for the maain- 


tenance of fertility, leys of perennial 
grasses of a maximum of two years’ 
duration. 


The meadows are not to be left dow: for 
more than seven or eight years, and are 
themselves only the most typical part of 
a valley rotation which also includes fou der 
crops and fibres. 


Ploughing policy 

The later chapters of the book are cach 
devoted to a specific problem. In the one 
on cultivation methods, it is of interest that 
the mouldboard plough is not despised, 
though it is to be equipped with a ‘ fore- 
plough,’ which is a sort of glorified skim 
coulter. Some hard-and-fast rules are 
laid down, and we find that in the arid 
regions of south-eastern Russia the Coun- 
cil of People’s Commissars and the Central 
Committee of the Communist Party have 
decreed that ploughing to a depth of 20 
to 22 cm. shall be obligatory. The views 
expressed on soil mulches appear to be 
old-fashioned. 


Fertiliser supplies 

The usefulness of both organic and 
artificial manures is fully accepted, and 
there is a final chapter contributed by 
A. M. Sirotin dealing with the latter. It 
contains some interesting statements on a 
subject on which few facts have been 
generally available from Russia. ‘The 
phosphate deposits at Khibinsk in the Kola 
Peninsula, which are now being worked, 
are said to be the largest in the world. 
Two pages later the same thing is said 
about the potash deposits near Solikamsk 
in the Urals. 

Mr. Jacks has performed a service in 
making available to English readers this 
illuminating outline of Soviet agricultural 


theory. G. B. MASEFIELD 





Sugar Beet and Fodder 
Crops in Holland 


The Dutch sugar beet crops from the 
recent harvest have not come up to expec- 
tations. Although the weight of the beet 
is not exceptionally low, their sugar 
content is below normal. On the other 
hand the cattle fodder position is described 
as ‘ favourable’, at least as far as import 
grain is concerned. On the basis of present 
rations allocated to the farmers, it is 
estimated that Holland’s need for foreign 
feeding grains is covered until September 
1950. 
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The Manila Hemp Problem 
im the Philippines 


JOHN C. HOBBES 


United States Department of Agriculture 






















ANILA hemp has traditionally been 

a monopoly of the Philippine Islands. 
’ ; , sa Its cultivation was encouraged by the 
used for making cordage and twine. Prior to the last war the Philippines  cariiest Spanish settlers. For many years 
were by far the most important, if not the only, centre of production. the large trade in hemp provided farmers 
with a cash income, the Government with 
be : ; revenues and the country with foreign 
and political causes, and it seems unlikely that it will regain its former exchange. With World War 2, however, 


Manila hemp shares with sisal the leading place among hard fibres 


During and since the war the industry has declined owing tv economic 


pre-eminence at least for some time to come. Meantime production is this picture changed. As a result of the 
poor condition of plantings, inefficient pro- 


duction methods and shortage of capital, 
appeared an account of the East African sisal industry, and the informa- production has fallen far below pre-war 
levels. ‘The whole economy has suffered 
and the Philippine hold on the world hemp 
rival.* market is being challenged. 

There are numerous places where hemp 
can be produced, but, since it is native to the 
Philippines, that area has had an advantage. 
Before the war, practically all of the world’s 
supply of Manila hemp was grown within 
a narrow region running along the eastern 
edge of the Philippine archipelago. 

Demand for the product has always been 
great. Because of its strength and resis- 
tance to water, it is especially valuable in 
the manufacture of rope for industrial and 
marine use. 

Manila hemp is the fibre of the abaca 
plant (Musa lextiles) and is closely related 
to the banana. The fibre is extracted from 
the long sheath-like leaves that form the 
stalks of the abaca plant. Abaca demands 
a climate with high rainfall evenly dis- 
tributed throughout the year and a well- 
drained alluvial soil. ‘The most profitable 
production calls for planting on virgin land. 
Propagation is usually by suckers. ‘The 
plant matures in 2 to 3 years, reaching the 
peak of commercial production in 7 or 8 
years, after which output declines. Re- 
planting becomes advisable after 12 to 15 
years. 


increasing in other countries. In our issue for November 1949 there 


tion given below provides a picture of the position of sisal’s principal 








































Pre-war situation 





In 1939 abaca was grown on 722,000 
acres, 7.4°%, of the cultivated area of the 
Philippines, and was surpassed only by 
coconuts, rice and maize. The fibre was 
grown as a cash crop by 155,000 farm 
families, and about 2,000,000 people were 














; = ; . ; , ao * Abridged version of article in ‘ Foreign 
The newly felled fibrous trunk, its leaves removed, is deposited with others to await stripping Agriculture,’ November 1949 
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directly or indirectly concerned with its 
production. It provided the Government 
with revenue averaging $1,000,000 an- 
nually. Between 1898 and the late 1930s, 
Philippine abaca exports grew from 27,140 
tons to around 170,000 tons. In the latter 
period, they accounted for 97°, of the 
world’s supply. The value of the average 
annual exports of cordage and fibre from 
1935 to 1940 was about 14°, of the total 
value of all Philippine exports. 

The pre-war planted area of 722,000 
acres was widely distributed throughout 
the Islands. Abaca is reported in all but 
10 of the 49 Philippine provinces. Produc- 
tion was centred, however, in three dis- 
tinct geographical regions—the Bicol region 
(the provinces of Albay, Camarines Sur and 
Sorsogon on southern Luzon), the Eastern 
Visayan Islands (Leyte and Samar), and 
the province of Davao. In 1938, Bicol 
had 42°, of the planted area, but produced 
only 22°;, of the total weight of Philippine 
production and slightly less than 22°,, in 
point of value. ‘The Eastern Visayan 
Islands had 12°,, of the planted area, pro- 
duced 13°,, of the total weight, but only 
9°, of the total value. Davao, on the 
other hand, with only 28°,, of the planted 
area, claimed 47°,, of the total weight of 
Philippine production and 56°,, of the 
Since 1915, production in Davao 
rose from 3.4°,, of the Philippine total to 
more than 53°,, in 1940. Conversely, pro- 
duction in other areas declined from almost 
97°, to less than half of the total. ‘The 
explanation lies in the high yields of high- 
quality fibre obtained at low costs in Davao 
by the use of scientific production methods. 


value. 


Production of abaca fibre in Bicol and 
Visaya was by typical peasant methods. 
About 30°, of all 
and many more were only part owners. 
The conditions of tenure were severe, the 
landlord usually taking more than half the 
Abaca was grown on about 


farmers were tenants 


crop as rent. 
half the farms in Bicol and on a little more 
than a fifth of those in Visaya. In 1939 
the average size of all farms in Bicol was 
The 
cultivation of abaca was carried on as a 
sideline and had to compete with other 
crops for the care and labour of the farmer. 
The tools used and the practices followed 


12.8 acres, and in Visaya 7.6 acres. 


were crude; the plants were set out with 
little thougnt to such considerations as 
drainage, fertilising and spacing. Stripping 
the fibre done by hand, generally 
yielding a non-uniform grade. In Bicol 
the average annual yield was from 100 to 
275 lb. of fibre per acre and in Visaya, 
around 500. ‘The low yields, improper 
stripping and mishandling resulted in low- 
quality fibre obtained at high cost, which 
faced the competition of the higher-quality, 
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Typical abaca plants on a plantation at Davao. 


low-cost product of Davao and, conse- 
quently, production declined. Growers 
were generally in debt to the local merchant 
to whom they were obliged to sell their 
produce at a low price, from which usurious 
interest rates were subtracted. 

The pre-war status of the industry in 
Davao stood out in sharp contrast to that 
in other areas. Since the beginning of the 
century, when Japanese were brought in as 
labourers, the Japanese expanded their 
influence over the industry. During the 
depression of the early 1920s, they con- 
trived to take over many plantations owned 
by Americans, Spaniards and Filipinos. 
In 1939, abaca was raised on about 73°, 
of the farms in Davao and was planted on 
The average- 
size farm was about 30 to 32 acres. The 
Japanese controlled, directly and indirectly, 
about four fifths of the pre-war planted 
area of approximately 173,000 acres. The 
remainder was divided among Americans, 
Spaniards and Filipinos. A large part of 
the Japanese-owned land tenant- 
operated and, as landlords, the Japanese 
were generally benign than the 
Filipinos. Contracts usually required far- 
mers to follow precisely the instructions of 


54°,, of the cultivated land. 


was 


more 


Japanese supervisors and to pay 10 to 15°, 
of the crop as rent, but the supervision of 
the Japanese helped tenants to obtain 
vields so high that the ro to 15°, demanded 
as rent exceeded the 50°,, paid as rent in 
Bicol and Visaya. 

The cultivation in Davao was systematic 
and progressive; only virgin land, care- 
fully analysed as to fertility and drainage, 
was used. Plantations were laid out with 


[Photo: courtesy of Wigglesworth and Compam 


careful regard to spacing and were pro- 
perly fertilised and drained. Quick-grow- 
ing legumes or food crops were often 
planted to check erosion and the growth 
of weeds or to provide food during the 
two or three years before the abaca 
matured. The average annual yield in 
Davao was nearly 1,100 lb. per acre, more 
than twice the yield of Visaya and five 
times that of Bicol. Ninety per cent. of 
the fibre grown in the Davao area was 
stripped on small power-operated machines 
known as hagotans, cutting production 
costs and yielding a good grade of fibre of 
uniform quality. 


Post-war status of the industry 

When hostilities ended in 1945 it was 
found that the abaca industry could not 
proceed from the point where it had been 
in 1941. Plantations that were flourishing 
at the beginning of the war were in poor 
condition. In Bicol and Visaya the area 
planted to abaca had been reduced t 
create space for food crops and, since the 
war, the high price of food caused the 
emphasis to continue on food crops at the 
expense of abaca. Plantings that survived 
had been neither harvested nor tended, 
since markets for fibre were non-existent. 
Throughout the Islands, high prices did 
little more than stimulate stripping and did 
not serve to increase plantings. 

In Davao also the industry was in poor 
condition. Here there existed a complex 
situation caused by the evacuation of the 
Japanese and the loss of the co-ordination, 
capital and. technical skill that they had 
given the industry. The majority of the 
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plantings had passed the prime of their 
productive life at the beginning of the 
decade and the new plantings needed to 
maintain production were not made during 
the war. These factors had a far-reaching 
and depressing effect on subsequent 
production. 

With the return of peace, guerillas and 
other squatters moved into the plantations 
vacated by the Japanese. ‘These people 
proceeded to remove all stalks capable of 
commercial production. The resultant 
over-stripping had the effect of encouraging 
weeds and preventing natural reproduc- 
tion; thus the basis of future production 
was severely damaged. ‘The Government, 
recognising the consequences of the abusive 
treatment of the Davao plantations, sought 
to inject some order into the fibre pro- 
duction. The United States Alien Pro- 
perty Custodian controlled the Japanese 
plantations until September 1946, at which 
time they were transferred to the Philip- 
pine Government. The expected rush of 
large investors did not materialise. In 
1946 the Government revived the National 
Abaca and Other Fibres Corporation 
(NAFCO), which had been formed before 
the war. NAFCO was burdened with the 
legal tangles and other details involved in 
the administration of the property. It also 
entered into the fibre market in competition 
with private dealers. In dealing with the 


illegal occupants of the land, NAFCO was 
gencrally defied, and some time passed 
before a workable plan was put into effect 
whereby title could be transferred to 
Private ownership. This plan called for 
dividing the Japanese holdings into 25-acre 
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The hemp fibre passes through the stripper before being dried 





plots and selling them to applicants eligible 
for homesteads. Payment over a 10-year 
period was required. Veterans and ex- 
guerillas were given preference in this 
matter and were allowed to participate to 
a limited extent in the administration of 
the programme. Many thousands of 
acres of the more desirable land have been 
disposed of in this manner. In most cases 
the new owners reverted to subsistence- 
type farming with which they were more 
familiar and abaca yields on such lands 
have been disappointingly small. The title 
to some of the remaining land is not clear 
and, for various other reasons, progress in 
transferring all of the Japanese holdings to 
private ownership has been slow. 


Shortage of capital 

Practically all the buildings and equip- 
ment in Davao were destroyed during 
the war and large sums are needed to 
replace them. Cleaning old plantings and 
planting new areas on a scale sufficient to 
increase exports are both expensive, due 
largely to the high cost of labour. The 
former alternative is the cheaper and 
would have the quicker effect, both in pro- 
duction and profits. Since there still 
remain vast areas of virgin land, the latter 
choice is feasible and indeed mandatory if 
Philippine production is to regain its 
former level. Native and foreign investors 
are hesitant to put money into Davao, 
however, due to the unsettled conditions 
and high labour costs. Their attention is 
directed to the more stable conditions and 
equally good climate in North Borneo and 
other areas to the south. Late in July 1949 





the Philippine Government announced 
that a branch of the Rehabilitation Finance 
Corporation will be established in Davao 
to facilitate long-term loans to abaca 
planters. Effective administration of such 
a programme may be expected to stimulate 
abaca production. 

Lack of the technical skill that was fur- 
nished by the Japanese is having its greatest 
effect by changing abaca fibre production 
from an efficient plantation system into an 
adjunct to subsistence farming. The short- 
comings that caused the decline of the 
industry in the Bicol and Visaya regions 
are now becoming apparent in large areas 
of Davao. It is not inevitable that such 
practices should continue indefinitely. 
That Filipino peasants are capable of 
efficiently producing good fibre was demon- 
strated by their performance under 
Japanese supervision. An effective Govern- 
ment - sponsored extension programme 


could replace such supervision while 
permitting peasants to retain their 
independence. 





Present trends 


The present trend towards subsistence 
farming in Davao could also be reversed by 
inducing more systematic producers to de- 
velop the large areas of virgin land that are 
still available. Most of the remaining areas 
are inland and cannot be reached by the 
existing facilities. It is not to be expected 
that planters will go into these areas nor 
that abaca fibre will come out until roads 
are built to facilitate the process. 


There are no reliable figures on the area 
now planted to abaca in Davao. It is 
estimated, however, that 25,000 to 30,000 
acres of abaca may have been set out on 
old land since liberation and that no more 
than 10 to 15°, of the former 141,000 acres 
of the Japanese lands are in good condition. 
A few well-financed growers unaffected by 
land disputes have cleared their land and 
have repaired the damage. ‘There is.only 
one large-scale plantation now operated 
privately. ‘This belongs to an American 
corporation. 

The output of fibre since liberation has 
been far below the annual pre-war average 
of 1,334,555 bales. Production is now less 
than half that of pre-war, and it is doubtful 
if it will rise in the next few years. ‘Taking 
the bales inspected for export as a gauge of 
production, the 1946 output was less than 
30% of pre-war. In 1947, production in- 
creased to almost 800,000 bales, or 60°, 
of pre-war. Only 586,608 bales were pro- 
duced in 1948, and production in 1949 was 
not expected to exceed 600,000 bales. The 
rise in 1946 and 1947 was the result of over- 
stripping and was obtained at the expense 
of future production. 
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The fibre 1s hung on racks to dry outside 


Reference to the accompanying table will 
reveal the decline in the production in 
Mindanao, to which Davao is by far the 
major contributor. During the pre-war 
years, this area produced more than 50°, 
by weight of the total Philippine output. 
Due largely to over-stripping production 
increased to almost 66°, of the total in 
1946 and then declined to less than 39 
in 1948. According to current estimates, 
Davao’s production may recover slightly 


0 


this year. Progress is expected in Davao 
as the settlement of lands continue and as 
farmers are given title to the land they till. 
However, the agricultural attache in Manila 
reports that there are not even estimates as 
to when the pre-war rate of baling will be 
achieved. The output of southern Luzon 
was expected to continue its decline during 
1949 but to remain at a little more than a 
fourth of the Philippine total. ‘The 
Eastern Visayas is the only region in which 
an increase, both quantitative and per- 


dominates, production has been and will 
continue to be affected by changes in price 
of fibre, compared with that of other 
products, notably food crops. 

Events since the end of the war suggest 
that the Philippines may be losing their 
dominant position in the cordage-fibre 
trade. Before the war they produced 97°, 
of the world’s supply of Manila hemp. 
Most of the remainder came from Indo- 
nesia. The Philippines’ share of the 
world’s output fell to 78°,, in 1948. Abaca 
fibre is preferred for its resistance to hard 
wear and water, but there will always be 
price competition between it and the other 
important cordage fibres—sisal and hene- 
quen. ‘The most serious threat to the 
Philippine product, however, is to be 
found in increased production of abaca 
in other areas. Central America enlarged 
its annual production from 200,000 |b. 
shortly before the war to more than 
40,000,000 in 1948. From _ Indonesia, 








centage-wise, is to be noted. In those it is reported that abaca production is 
areas where peasant-type farming pre- recovering faster than the other hard 
TABLE I 
PHILIPPINE ABACA PRODUCTION BY REGIONS, 1934-38 AVERAGE AND YEARLY 1946-48 
(1 bale 278.3 Ib.) 
Regions* 
- Total Philippine 
Period Southern Luzon Eastern Visayas Mindanac production 
(Bicol) (Samar and Leyte) (Davao) 
of of a % of 
Bales total Bales total Bales toval Rales total 
193 $-38T o. 348,319 26.1 316,290 23°7 669,946 50.2 1,334,555 100 
1946 89,075 22-7 44,917 Il-4 258,584 65-9 392,57 100 
1947 274,442 34:5 | 144,285 18.1 | 377,467 47-4 796,194 | 100 
1948 200,296 44-1 158,739 9.3 227,573 38.8 586,608 100 
1949+ 170,000 28.3 180,c00 30.0 250,000 41-7 600,000 100 











*The regional grouping has been modified so that the regions for which balings are recorded 


before and after the war may be approximately the same. 


ducing areas of the regions indicated. 
tAverage. 


Shown in parentheses are the major pro- 


+Based on estimates for 1949 as well as production, January through April 1949. 
Source: Baling reports, Philippine Department of Agriculture and Commerce, Fibre Inspection 


Service. 
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Includes only bales inspected for export. 





fibres. Large-scale development is de- 
finitely under way in North Borneo, 
Ecuador, Burma, Martinique and British 
Malaya now produce abaca, if only on a 
small experimental scale. The Philippines 
are still the only major source of abac«, but 
the seeds of competition have been planted. 
It is conceivable that, in the period when 
Philippine industry is recovering, other 
countries may rise to challenge its 
monopoly on the production of Manil 


hemp. 
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Southern Rhodesia 
‘An Empty Land with 
Great Potential 


‘An empty land with great possibilities, 
was how Southern Rhodesia was described 
by Dr. W. C. Lowdermilk, former Assistant 
Chief of Soil Conservation in the United 
States, when he addressed Salisburn 
Rotarians recently. Dr. Lowdermilk, who 
was visiting the Colony for a few weeks to 
study conditions and to advise the Govern- 
ment on the development and conservation 
of the country’s resources, said he had just 
completed a 2,750-mile tour. He com- 
pared Southern Rhodesia with his home 
state of California. Both, he said, were 
100,000,000 acres in extent and both had 
the same ‘ seasonal plague,’ though Califor- 
nia’s rains came in the summer. Both als 
had the problem of water. As against 
California’s population of 10,000,000, how- 
ever, Southern Rhodesia had fewer than 
2,000,000 people, of whom only about 
120,000 were Europeans. 


Soil conservation 

Southern Rhodesia had minerals of 
many kinds; it was gold that had lured 
men to California, too, but it was water 
that now sustained them. In California 
they had learned to sink water in their 
underground basins and they were now 
putting rivers underground. ‘ This is 2 
new country,’ said Dr. Lowdermilk, ‘ and 
you are to be congratulated on the faci 
that you have taken steps to safeguard 
your soil resources before too much has 
gone. Already a lot has been lost.’ 
Food problem 

Turning to the Colony’s food prob!em, 
Dr. Lowdermilk said it was ridiculous that 
it should be necessary to import food nto 
a country with such great possibilities. 
‘Your farms are too big,’ he said. ~ In 
California the standard size is 160 acres. 
Larger farms are not conducive to deve! op- 
ment and to-the building up of populat:on. 
You need more people—people to work. 
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The Agricultural Future of the 


General Purpose Vehicle 








The advent of the Jeep filled a definite want during the last war in 


providing a highly mobile form of transport which could be used under 


avery wide range of conditions. 


In this article the author calls attention to the advent of two 


vehicles of this type for use in agricultural conditions and discusses their 


effectiveness for a wide range of applications. 





‘l the end of the last war there existed 
Ain many countries a shortage of farm 
tractors. ‘This was obyiously serious; lack 
of power supply struck at the very heart 
of mechanised farming. With a view 
to alleviating this temporary situation 
and at the same time promoting sales, 
the possibilities of converting military 
equipment for agricultural use were 
investigated by many manufacturers and 
agents. 

One result of this approach to the prob- 
lem, aided by the desire to create new 
markets, was that a modified version of the 
well-known Jeep—evolved and very exten- 
sively used during the war—was put on 
the market by Willys-Overland Motors 
Inc., of Ohio, U.S.A. It was advertised 
not as a tractor but as a machine capable 
of doing the work of a small tractor plus 
many other jobs as well. In fact, this 
application of the Universal Jeep—as it 
was called—introduced a new item of 
equipment to agriculture. More recently, 
the Rover Co. Ltd., of Birmingham, Eng- 
land, have designed and built a similar 
type of vehicle which is now on the market 
as the Land-Rover. 

Both the Jeep and Land-Rover have 
four-wheel drive with two-wheel steering 
and weigh a little more than 1 ton. The 
bodywork is open but hoods can be fitted 
for weather protection when required; 
more than four people or almost 3 ton of 
goods may be carried. A two-speed gear- 
box is provided to give low speeds with 
high power for cross-country work and 
high speeds for road transport. Power 
take-off and belt pulley units can also be 
fitte? and engine power is sufficient to 
make them useful for driving many types 
of stationary machinery. In short, the 
vehicles are an attempt to combine a 
light truck and tractor. There are, of 
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course, many differences in design of 
the Jeep and Land-Rover, but both have 
proved capable of undertaking many of 
the-tasks allotted to a small or medium- 
size tractor, plus the functions of a farm 
utility truck — with advantages 
common to neither. 


some 


It is with the advent of the Land-Rover 
and the less pressing shortage of tractors 
that the question arises as to whether 
there is a permanent place in world 
agriculture for the general purpose vehicle. 
On the basis of results achieved with the 
above two machines the future of the type 
may be assessed. 


Ba 


s+ ete 


Availability 

The price of a machine is to a large 
extent dependent upon volume of produc- 
tion, either of the complete assembly or 
its major components. ‘This is governed 
by the size of the market and, furthermore, 
it follows that export prices can be lower if 
a reasonable home market is assured. ‘The 
cost should therefore be favourably affected 
by its range of industrial uses, the possible 
interchangeability of some of its com- 
ponents with purely road vehicles and its 
proven piace as equipment for armed 
forces. 

Although efficiency may suffer, this 
should be more than compensated by wide 
range of applications and reasonable sale 
price—especially if the vehicle is robust and 
dependable. 

The varied types of work to which the 
general purpose vehicle may be applied may 
be classified under the three headings of 
farm field work, mobile power supply and 
transport; the latter section can be sub- 
divided into transport on and off the farm. 

It must be remembered that a general 
purpose vehicle is not designed to compete 
with highly specialised equipment but as 
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The Land-Rover at work in the field 











a motorised unit giving a wide range of 
performance and utility. 


Farm field work 

For field work the vehicle is used as a 
farm tractor. Wheel diameter and tyre size 
and tread are limited by the road transport 
requirements, but drawbar performance is 
compensated by the four-wheel drive and 
on good conditions by the capacity of the 
machine to carry weight. The four-wheel 
drive is an advantage on rough, variable 
land and on loose soils where the rolling 
resistance of undriven front wheels can be 
considerable. 

An agricultural tractor has often to be 
used for work in which it will be operated 
well below maximum efficiency and there- 
simply because it 
power to do the 
farm. ‘There are 


fore uneconomically 
have sufficient 
heaviest work on 
many light jobs such as harrowing, rolling, 
grass-mowing and so forth which may be 
handled more efficiently by a general pur- 
pose vehicle. Both Jeep and Land-Rover 
are capable of hauling light implements 
for seed-bed preparation, sowing and har- 
vesting and they can be pressed into service 
for basic cultivations. ‘The adhesion of 
the small narrow tyres on adverse con- 
ditions can, of course, be improved by 
chains or strakes if these can be easily 
fitted. 

The four-wheel with 
steering gives rise to a large turning circle, 
but this disadvantage may be reduced by 
the provision of a power lift and mounted 
implements. The impracticability of in- 
dependent brakes and wheel track adjust- 
ment as well as the low clearance makes 
the general purpose vehicle unsuitable for 
most row-crop work; on the other hand, 
the low centre of gravity gives good stability 
for work on hills and contours, while low 
overall height makes the vehicle suitable 
for work in orchards. The driver’s field 
of vision is obviously not as good as with 
a tractor and the controls of trailed imple- 
ments cannot be operated from the driver’s 
seat without modification but, on the other 
hand, the provision of a canvas hood 
makes it possible to use the machine in bad 
weather without additional expense. 

It is only on very large farms that small 
tractors can be kept for light work or 
ganged implements provided to load fully 
a large tractor and, unlike a horse team, a 
tractor cannot be split up. Thus, the 
general purpose vehicle with its many 
other functions may usefully fill a gap in 
farm mechanisation. 


must 
the 


drive two-wheel 


Mobile power supply 
Engine power is made available on both 
Land-Rover and Jeep at the rear of the 
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take-off. Apart from such specialised 
items as dusters, sawbenches, portable 
milking machines and so on, the provision 
of an air compressor and a liquid pump for 
attachment to a general purpose vehicle 
should be well worth while. In the former 
case for spraying paint, cleaning machinery, 
blowing up tyres and other forms of :main- 
tenance; in the latter for irrigation, stock- 
watering, washing down buildings and 
machines, etc. On a large farm -wice 
daily rounds before and after work by such 
a vehicle carrying fuel, oil, tools, pressure 
lubricator and personnel may effect a con- 
siderable saving of labour and time. 


vehicle by means of a standard power 
take-off splined shaft to which a belt 
pulley can be fitted, and with these acces- 
sories the general purpose vehicle may be 
used to drive stationary equipment or suit- 
able field machinery: it can handle most 
of the work for which a small or medium 
tractor is normally used—driving threshing 
drums, balers, elevators, small hammer 
mills, sawbenches and so forth. 











As a mobile power unit, moreover, the 
general purpose vehicle has the advantage 
that it can carry much of the equipment 
which it operates and this combination of 
carrying capacity and power supply is very 
valuable. For instance, a power take-off 
driven duster can be mounted on the rear 
of the vehicle and a supply of material 
carried for it; a water tank or sprayer unit 
can be fitted in the body and a pump to 
fill and empty it driven by the power 











Transport on the farm 

For cross-country transport the general 
purpose vehicle also has distinct advan- 
tages, the most important of which is 
probably the ability to go almost anywhere: 
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A light job such as mowing is the tvpe of work at which the Land-Rover can be used sore 
effictently than the tractor 





















[Land Rover photos: courtesy of the Rover Compan», Lté 


Side view of the Land-Rover in open trim 
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The post-war model of the well-known Feep demonstrates its usefulness for farm work by 
hauling a spring tooth cultivator 


the four-wheel drive and range of gears 
make possible the negotiation of very 
dificult terrain. The body capacity, it is 
true, is not sufficient to give reasonable 
loads of low density materials —such as 
straw and hay— but the vehicle can haul 
a trailer for this work and the capacity 
and payload is very suitable for many 
necessary ‘odd jobs’ about the farm, 
while rapid cross-country transport is 
an asset in times of crisis—especially with 
livestock. A low overall height makes 
these vehicles very suitable for, say, hauling 
out the crop from an orchard; they can 
also push a snow-plough, while extra load 
may be carried on the bonnet or hauled 
behind. 

The possibilities on cattle and sheep 
ranges are also considerable. ‘That ever- 
present problem of fencing presents an 
illustration: a vehicle which will transport 
the post and tackle, move rapidly and right 
up to the job, carry a power-driven auger, 
provide a platform to stand on when driving 
the posts and then stretch the wire as well 
can effect a considerable saving in time and 
labour. The relatively small ground clear- 
ance and absence of bodywork, with con- 
sequent low centre of gravity, gives good 
stability on hills, especially if the machine 
has a wide track. Four-wheel drive and 
wide range of gears makes the general 
purpose vehicle very suitable for hill work 
—both up, down and along. 

Wit increasing farm mechanisation and 
speeding up of farm operations, organisa- 
tion ard administration are becoming more 
exacting. It is essential, for instance, that 
close liaison be maintained between a crop 
drier and harvesting of the crop—especially 
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in the case of grass and other green crops. 
It may well be that in the near future a 
dependable means of rapid transportation 
of the farm organiser, with spares, tools or 
personnel when necessary, directly from 
one job right up to another will be nothing 
less than an essential piece of equipment 
on holdings of any size. 


Transport off the farm 

General purpose vehicles can be used 
solely for the road transport of goods or 
people. The latter may be conveyed in 
reasonable comfort, but a detachable can- 
vas top cannot, of course, give the pro- 
tection afforded by a solid bodywork. The 
degree of inconvenience varies with climatic 
conditions, but perhaps the most serious 
disadvantage—peculiar to arid countries 
of the world is the difficulty of excluding 
dust. 

Transport of goods may be carried out 
as with a light truck and the low build 
assists in loading and unloading. The 
capacity of the vehicle for draught work 
and its wide choice of gears make it very 
suitable to haul trailers for animal trans- 
portation and a further advantage is the 
ability to get through in bad weather. 


Size and type of farm 

The scope for vehicles of this type will 
obviously depend upon the type of farming 
practised and the size of farms. On large 
arable and mixed farms their main func- 
tions will be for transport on the farm and 
mobile power supply; their use as tractors 
will probably be confined to busy seasons 
and emergencies. On medium size arable 
and mixed farms the primary use of the 


vehicles will again be for internal transport 
and power supply, but they are likely to do 
more road and tractor work than on the 
large farm. On small arable and mixed 
farms they are unlikely to find a place 
unless they can be used in all four applica- 
tions. Where only one tractor is kept, the 
purchase of such a vehicle would not be 
worth while, but on mixed farms requiring 
one tractor or half a tractor a general 
purpose vehicle should be extremely valu- 
able. 

It is suggested that a general purpose 
vehicle is an economic proposition only if 
it can be almost fully occupied in at least 
one application (e.g. internal farm trans- 
port) with the other functions secondary 
or if it can be utilised more or less equally 
in all four applications in the course of a 
full day’s work. Thus, it could be very 
useful in all types of ranching and large- 
scale stock-keeping, especially in overseas 
husbandry. It could be equally valuable 
on small holdings where it is the only 
motorised unit, but it will find no place 
on small specialised arable holdings where 
considerable row-crop work is necessary 
and where road transport to market is 
normally done by contract. 

There is also scope for such vehicles in 
allied spheres of work such as surveying 
and forestry, for veterinary surgeons and 
repair men. 


Conclusions 

To summarise, there appears to be a place 
for the general purpose vehicle in world 
agriculture especially where farming is 
organised in large units, on hill land and on 
small specialised predominantly non-arable 
holdings. The value of the vehicle will 
vary considerably, but it may well come to 
be an essential piece of equipment for 
filling gaps in efficient farm mechanisation, 
co-ordinating the whole, and providing a 
reserve of power for use in almost any 
circumstances. Its construction must 
therefore be such that it is capable of 
withstanding misuse, and able to operate 
continuously with a minimum of main- 
tenance. 

Given an adequate supply of tractors to 
agriculture it seems probable that the 
functions of such a vehicle will prove 
to be primarily as a transport vehicle 
and secondarily as a mobile power unit 
which it is possible to use as a tractor 
if required. It therefore represents a new 
departure in agriculture: even before the 
days of farm mechanisation two distinct 
breeds of horses_ were in use—one for 
farm draught work and the other for high- 
speed road transport; it seems that the 
analogy can be pursued in the case of 
mechanised haulage. 
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Harvesting the pineapples. 


EFORE World War 2 the growing and 

packing of pineapples was the third 
largest industry in Malaya and accounted 
for nearly 30°, of the world’s total pro- 
duction of canned pineapples. Almost 
complete destruction of the processing 
side of the industry followed as a result of 
the war and Japanese occupation, while, 
at the same time, the areas formerly under 
cultivation deteriorated to such an extent 
that, after the liberation, less than 10°,, of 
the pre-war acreage was found to be fit for 
replanting. 
pineapples amounted to less than 100,000 


In 1947, exports of canned 


cases, compared with 2,750,000 cases in 
1939. In the same year a committee was 
formed in Johore to consider existing con- 
ditions in the industry and to recommend 
a reconstruction programme. 

One of the first indications of the indus- 
try’s gradual recovery was the news of a 
contract between the (United Kingdom 
Ministry of Food and six pineapple packing 
firms in Malaya. Under this contract, 
announced in July 1948, the Ministry 
arranged to buy 150,000 cases of pineapples 
between that date and February 1949. 
Further news of the industry’s progress 
has since been published in the report of 
the adviser to the Malayan Pineapple 
Industry, Mr. C. E. Courtenay. The 
report gives an account of the new areas 
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They are brought to clamps on the estate roadside to await 
transport io the canning factory 


being opened up for pineapple growing and 
describes the measures being taken to 


modernise canneries. 


New planting programme 


Johore and Selangor are the only two 
states in the Federation of Malaya where 
pineapples are grown for canning, with the 


former contributing about 80°, of Malaya’s 
output. One of the Johore Committee’s 
recommendations was that packers should 
take an active part in actual fruit cultiva- 
tion and, to this end, a total area of about 
11,000 acres of peat land in Johore was 
alienated to packers during 1948. Of this 
area, nearly 5,000 acres had been cleared 
and drained and about 4,000 acres had 
been planted by the end of the year. Pine- 
apples take about two years to come into 
bearing, and these new areas are due to 
yield their first crops in the latter part of 
this year. The total number of acres under 
pineapples at the end of 1948 was as 
follows : 


Recovery of Malaya’s Pineapple Industry 


If the demand is as large as exp 
says the report, a substantial extens 
cultivation will be necessary in the « 
14,000 acres of peat land in the Pontian 
District of Johore has already beer 
veyed and tentatively earmarked for { 
expansion. 


Modernisation and production 
Canning of pineapples is carried out 
mainly in Singapore, Johore and, to ; 
lesser extent, in Selangor. In 1948 ther 
were six canneries in operation compared 
with 15 before the war, but the present 
figure indicates considerable progress since 
the liberation, when only one canning 
factory was found to be in working con- 
dition. Meanwhile, a programme, com- 
prising three main stages of development, 
has been drawn up in order to modernise 
the existing factories. The first stage, 


which comprised the installation of auto- 
matic syrupers and automatic exhausters 
has now been completed. Can sizes have 
been standardised and fully machine-mak 
cans are being used exclusively at all can- 
The second stage provides for the 


neries. 





installation of automatic grading and filling 
tables and automatic cookers and coolers 
Research has been carried out to determine 
the type of equipment best suited to the 
industry’s needs and one fully automatic 
assembly line was expected to be operating 
by the middle of the current year. The 
third stage, namely the introduction of 2 
compulsory grading system, will be pu 
into effect as soon as processing met'0ds 
have been fully modernised and frut 























JOHORE SELANGOR 
Stage of development Packers’ | Smallholders’ | Smallholders’ Tota 
acres | acres acres 

Areas in bearing .. a | — 5,095 1,036 6,131 

Areas planted but not in bearing.. | 4,000 2,213 1,984 8,197 
— conn —— | — 

roral 4,000 | 7,308 3,020 14,328 
_ 
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uppies are available from the new 
slant: tions. 
No great increase in production can take 


gy 






Cted, § place until the new areas being planted 
m of # :ome into bearing. The first stage of the 
lurse # planting programme is expected to raise 
bout production to about 1,000,000 cases an- 
itian MH qually within the next two years and, if 
Sur- @ che remainder of the programme proceeds 
iture @ yccorcing to plan, output should be in the 
region. Of 2,000,000 cases by 1952-53. 
Meanwhile, the canneries are working at 
vell below half their capacity and total 
out # output during 1948 amounted to 145,666 
to @ Hf cases cach containing 48 cans. 
here 
ared # Marketing 
sent Because plants have been working much 
since fF ynder maximum capacity and the labour 
ning § forces paid while not producing, the price 
con- @ of the Malayan product has been higher 
‘om- @ than that of canned fruits from other parts 
1gnt, BH ofthe world. This, together with currency 
rnise ff difficulties in various countries, made it 
tage, @ difficult for Malaya to sell its total produc- 
uto- # tion in 1948 until the Ministry of Food 
ters, @ contract was signed. In order to help the 
have @f industry in Malaya through its difficult 
nade period of reconstruction, the Ministry 


Can- 
r the 


agreed to take 150,000 cases at prices 
estimated to cover production costs. 
These prices were well above the current 
world market level. After the United 
Kingdom, the chief market in 1948 was 
fire, which took over 24,000 cases; Canada 
took 5,465 cases. 








A pineapple canning factory 


According to Mr. Courtenay, however, 
the prospects of selling Malayan pineapples 
in world markets are now very encouraging. 
After a visit to Canada to study market 
conditions, the industry’s adviser thought 


that the possibilities in the Canadian mar- 
ket were particularly good. There is also 
a possibility, he added, that the industry 
may be able to develop a substantial volume 
of trade with the United States. 





N association has been formed at 

Salisbury, S. Rhodesia, to press the 
authorities in Northern and Southern 
Rhodesia, South Africa and the Bechuana- 
land Protectorate to carry out a com- 
prehensive survey of the Upper Kalahari 
Lakes, and the Linyanti, Okavango, Chobe 





lers and Upper Zambesi river systems. 

nine 6It has been suggested that it would be 
the practicable to divert the flood waters of the 
iat | Zambesi and Kunine rivers southwards 
‘ting @ into the lakes. The drying up and warping 
The ff the Lake Ngami has altered land levels 
of 2 by erosion so that these two rivers now 
Pull ‘low east and west respectively. 

rods The effects of such a re-diversion have 
fruit 


caused much controversial prophesy. It is 
generally agreed that there are great pos- 
ubilities for irrigation and limited inland 
iavigation, and that the progressive des- 
‘icat‘on of the Kalahari could be arrested. 

Recently a new method of diverting the 
loo ~waters of the Zambesi has been 
investigated, based on the theory that its 
loods used to flow across the Matabele 
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Development of the Upper 


Lobala in Barotseland into the Linyati 
River. The gradual disintegration of a 
natural hill barrier near the Ngomi Falls 
caused the original diversion of the river. 
To re-divert the river would prevent the 
annual inundation of at least a million 
acres of fertile soil which could be 
systematically irrigated. 

The association has agreed that a com- 


Zambesi 


prehensive physical survey is necessary 
before any final pronouncement can be 
made on the practicability or otherwise of 
the different projects. The urgent need 
for a survey was stressed because the 
Kariba Gorge scheme, if proceeded with, 
will require the full flood flow of the 
Zambesi. The cost of the survey would be 
£160,000 maximum. 





Exhibition at the 
Tea Centre 

An interesting and extremely well dis- 
played exhibition, covering all aspects of 
the cultivation, harvesting and preparation 
of tea is now open at the Tea Centre, Lower 
Regent Street, London. Especially inter- 
esting features are the New Tarpen and - 
Harvester and new methods of preparing 
tea for the factory. 

The exhibition remains open till Feb- 
ruary 11 and we are informed that the 
average number of visitors is 1,000 per day. 


Matabeleland plants 
hybrid maize 


In connection with the article on maize 
which appeared in last month’s issue of 
Wor _p Crops it is interesting to note that 
hybrid maize is being grown by farmers 
in Matabeleland. As a result of much 
experimental work it is hoped that it will 
produce up to a maximum of 50% more 
maize than the normal variety grown under 
the same conditions. This is the first 
time hybrid maize has been sold to Mata- 
beleland farmers. 





FARM MACHINERY 


Fordson Major in 
South America 


The Fordson Major tractor has been 
shipped in large numbers to many South 
American countries and the accompanying 
photographs show it being used on various 
cultivation jobs. 

The photograph on the right shows the 
Fordson Major operating at an altitude of 
1,000 metres above sea level, with the 
Patrick and Wilkinson H2 harrow frame. 

The other photograph shows the Fordson 
Major tractor equipped with the Compton 
tractor power loader operating on an 
establishment in the province of Mendoza, 


Argentine Republic. 


@.K. Imports at 
Minimum 


In view of the dollar shortage, British 
imports of agricultural machinery are to be 
kept to a minimum. ‘There will be no 
tractor imports from dollar sources, but 
provision will be made for 
imports of spare parts. 


necessary 


Imports will consist mainly of harvest- 
ing machinery—5-ft. and 6-ft. cut com- 
bined harvesters, pick-up balers and a few 
pea harvesters. ‘There will also be some 
7-ft. cut combined harvesters and 6-ft. cut 
binders from Germany. 

A few specialised or experimental 
machines may be brought in where there 
is a strong case for these. 


General Purpose 
Rotary Cultivator 


In view of the increasing attention which 
is being paid to light cultivators for horti- 
cultural and market gardening work we 
publish above a photograph of the Clifford 
A III rotary cultivator. 

It is a general purpose machine with 
ancillary equipment which gives it a wide 
range of uses. It is stated that it can even 
tackle such processes as spraying, mowing 
and potato lifting. It is driven by a 6-h.p. 
engine, through a gearbox giving two for- 
ward speeds and reverse with a hand- 
operated friction clutch. 
Independent wheel clutches provide 
power steering and ensure a quick turn 
round at the headland. 

The machine has a working width of 
22 in. and is stated to be able to cultivate 
even the roughest ground to a depth of up 
to 9 in. 
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The Fordson Major tractor at work in South America 


The Clifford A III rotary cultivator 


New Method 


An interesting demonstration of a 
modified method of making ensilage was 
recently at New Barn Farm, 
Hants, by Mitchell Colman 


staged 
Whitchurch, 
& Co. Ltd. 
Essentially the process is a modified 
form of pit-ensiling in which the bottom 
and sides of the pit are lined with water- 
proofed paper. The process is commenced 


of Ensilage 

by placing a ro-in. layer of chopped sira\ 
in the bottom of the lined silo, on which 
the material to be ensiled is subsequentl) 
filled, the material being levelled and com- 
pressed during the operation; when the 
pit is full it is covered with straw and 
capped with waterproof paper and finall 
made completely airtight by a layer 0 
earth. The princip!e involved is the mait- 
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The Robust Universal cutter and chopper dealing with the sugar beet tops. Note the straw 


layer at the bottom of the pit and the waterproof paper lining the silos 


tenance of anaerobic condition combined 
with a low temperature, thus ensuring that 
the lactic fermentation is favoured while 
butyric fermentation is checked. 

It is claimed for the process that lining 
the pit with paper obviates losses which 
may occur owing to contamination of the 
material from soil - inhabiting bacteria 
while, apart from this, it also prevents 
losses that may occur owing to the sap from 
the ensilage seeping away into the soil. 


Cutting machines 

In the demonstration the material em- 
ployed was beet-tops, which were cut up 
by means of two Robust cutters and 
choppers which dealt with the material 


seemingly without difficulty. One of these 
machines was fitted with an _ elevated 
blower to demonstrate the possibility of 
using the machine with tower silos if 
desired. 


Compaction 

As the material had been frosted the 
previous night, little or no compaction 
was needed at this demonstration, but 
under other circumstances some degree of 
compaction might be needed. 


The Robust universal cutter and chopper 
was exhibited by Mitchell Colman, for 
whom the British sales agents are the 
Harvest Saver and Implement Co. 


Machinery Situation 
in France 

There was not much more machinery 
on French farms at the end of 1948 than in 
1929, except for tractors, according to the 
French Ministry of Agriculture. Despite 
some increases in equipment, French agri- 
culture is still lacking sufficient machinery 
of some types. 

On the larger farms where tractors can 
be used economically lower costs can be 
shown. However, French farmers are slow 
to discard draught animals even when tract- 
ors are being used, as fear of a fuel shortage 
still persists. Furthermore, on the larger 
farms the labour supply tends to remain 
relatively high despite mechanisation, since 
a large proportion of such labour has been 
on the land as tenants for generations. 

It is expected that French farmers will 
purchase about 30,000 tractors annually 
for the next few years. 


Ktalian Farm 
Machinery 

At the first international show for the 
economic exchange between the western 
countries of Europe held at Turin, con- 
siderable interest was shown in agricul- 
tural machinery. ‘The Italian tractor in- 
dustry has grown rapidly since the war 
and the Fiat organisation’s production is 
expected shortly to reach 6,000 machines 
annually; at the end of the war a few 
hundred only were produced. Besides the 
Fiat are the Ansaldo, Landini and Brada 
tractors. There is still a great demand for 
machines in Italy, particularly on the small 
peasant holdings, and the need for a small, 
cheap tractor is acute. Field tests of the 
various makes were given at the Turin show. 

A new system of manuring by spray- 
irrigation was demonstrated. This method 
is useful in the south where drought is 
liable to occur. Small types of motor 
cultivation capable of working ‘on the 
slope’ drew much attention. 


ar 


(Left) the Landini and (right) the Fiat tractors which were on view at the Turin Show 
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Citrus Fruii 
By-Products 

The citrus fruit by-products industry is 
extremely important in Sicily, particularly 
in the eastern provinces and in the province 
of Reggio Calabria. 

The quantity of citrus fruit, mostly 
lemons, used each year for the production 
of by-products is estimated to amount to 
about 1,500,000 quintals of lemons and 
350,000 quintals of discarded oranges, 
without taking into account bergamots, 
tangerines and other citrus fruit 
industrially. These by-products comprise 
calcium 


used 


essences, essential oils, citrate, 
pectin, dried peels and peels in brine, a 
kind of ‘ squash ’ (a mixture of juice, pulp 
and shredded rind), seed oils, feedstuffs, etc. 

The essences are manufactured either 
by hand, according to the 
‘ sfumatura ’ which 
rubbing the rinds and crushing them with 
a sponge which takes up the essence, or 


so-called 


process, consists in 


mechanically by pressing the rinds between 
large copper discs beneath a spray of water. 

The juice is extracted from the fruit 
pulp and pasteurised or preserved by add- 
ing antiseptics. By treating the juice with 
hydrated lime at go to g5°C., calcium 
citrate is obtained, from which citric acid 
is extracted. 

The rinds which have been processed 
in the first manner are preserved in brine 
and then put on the market for the manu- 
tacture of candied peel, while the residue 
from the press is used to feed animals. 

At present, the trend of the industry is 
normal, Supplies of raw material are 
regular and the production is absorbed to 
a quite satisfactory extent by the home 
market, while exports, particularly follow- 
ing on the resumption of trade relations 
with Germany, are looking up consider- 
ably. In fact, in 1948, 471,800 kg. of 
citrus fruit essences were exported, as well 
as 68,100 quintals of juices and 79,900 
quintals of peels, coming very near to the 
pre-war level. Last year, however, there 
was a drop in the exports of essences, 
particularly in that of lemon, which Great 
Britain, after having been the chief con- 
sumer for many years, has now almost 
completely stopped buying. ‘There has, 
however, been a eertain increase in the 
exports of juices and peels. 


The chief markets for Italian citrus 


fruit by-products are the United States of 
America, 
France. 
On the whole, this sector of Italian pro- 
duction may be said to have re-established 


Great Britain, Germany and 
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Agricultural News from Italy 


An example of strip farming in Italy. On the left is maize and on the right tobacco. 


itself completely abroad, despite com- 
petition by other countries. 

Hybrid maize. ‘The 
Agriculture will subsidise farmers who 
agree to cultivate hybrid types of maize 
imported from America. Such subsidies 
will not exceed 60°,, of the cost of the 
seeds and at present they have been fixed 
at 115,000 lire per ton. ‘The subsidies will 
be given only to the farmers who cultivate 
the maize in conformity with the standards 
published by the Ministry. 

Big wheat acreage. During 1949-50 
4,850,000 hectares are to be used for wheat 
to ensure a hoped-for output of 7,000,000 
tons of grain. In order to raise production 
the Italian Government will give prizes to 
farmers who succeed in securing higher 
yields per hectare than their neighbours. 

According to the provisional estimates 
of the Central Institute of Statistics, about 
69,400,000 quintals of wheat were pro- 
duced in Italy last year, 8 million more 
than in 1948. 

Citrus fruit exports. Italian exports 
of citrus fruit are continuing to develop. 
In 1947 they totalled 190,000 tons, rising 
to 280,000 tons in 1948. For 1949 the 
statistics are available only for the first 
eight months. These alone, however, 
record 248,000 tons. As it is the last 
months of the year that register the heaviest 
exports, it is to be expected that 1949 will 
establish the post-war record and may even 
beat the pre-war figures. 

Grape crop. Output of grapes in Italy 
during 1949 was only slightly inferior to 
that of 1948. Indeed, output in Apulia 
and Sicily was higher, but this increase was 
offset by the decrease registered in Tus- 
cany, Umbria, Marches, Venetia and 
Piedmont. 

The output of wine was also lower last 
year, but owing to the high sugar content 
of the 1949 grapes it is of better quality. 





Ministry of 


ECA Counterpart 
Funds for Italian Land 


Reclamation 
The release of 1,400 million lire from the 
Italian counterpart funds to finance 


additional land reclamation projects in 
Italy has been granted by the Economic 
Co-operation Administration. Of this 
amount, about 1,000 million will be used 
to finance projects in five zones of the 
Latium region near Rome, and the re- 
mainder will go towards improving eight 
zones in the Emilia area of northern Italy. 

The improvements in the Latium region 
will result in the irrigation of 10,000 acres, 
the drainage of 10,000 acres and the flood 
protection of 2,250 acres. In addition, 35 
miles of road will be constructed. 

The funds released will finance costs for 
the first year’s programme only. Overall 
plans call for the employment of 4,000 
workers over a three-year period to irrigate 
a total of 4,250 acres, drain 40,750 acres, 
provide flood control for 15,000 acres and 
bring drinking water to 10,000 acres. It 
is estimated that the improved land, part 
of which is located in the former Pontine 
marsh area, will be able to accommodate 
6,500 additional farm workers per year. 
Projects in the Emilia area will provide 
immediate employment for 450 workers 
and an equal number of workers off-site. 
The programme includes the construction 
of 25 miles of drainage canals to service 
150,000 acres of land, the construction of 
an aqueduct which will bring drinking 
water to 4,000 inhabitants, irrigation of 
10,000 acres and provision of water for 
4,500 cattle. It is estimated that, by 1952, 
projects in the Emilia region will resuli in 
the irrigation of 25,000 acres, drainage of 
250,000 and flood control for 25,000 aces. 
The improved land will be able to accom- 
modate 1,000 additional farm workers. 
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The Smithfield Show 


HE revival of the Smithfield Show 
which was held at Earls Court from 
December 5-9 after an interval of 11 years 
is an event of considerable importance. 
Moreover, the opportunity has been taken 
by those responsible for its organisation to 
modify and extend its scope to include a 
large and representative display of agricul- 
tural machinery. To mark the change the 
title of the exhibition has been altered and 
this year it was known as the Smithfield 
Show and Agricultural Machinery Ex- 
hibition. ‘The idea of placing under one 
roof 2 representative exhibit of agricultural 
machinery during the winter months has 
much to commend it, since altogether, 
apart from the convenience of being able 
to walk dry-shod through a collection of 
machinery, it also has the advantage of 
enabling manufacturers to display their 
hew lesigns well in advance of the coming 
‘pring and summer seasons. 
As a whole the show has been described 
by a contemporary as a ‘ brave spectacular 
experiment in which the inanimate triumphs 
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over the animate’ and we feel that this 
description is not inept. It cannot be 
denied that so far as the exhibits of live- 
stock were concerned the show fell short 
of pre-war standards, not only in the 
number of animals exhibited but also to 
some extent in the quality of the exhibits 
and the manner in which they were dis- 
played. It was also somewhat difficult, 
for example, to know what events were 
taking place, owing to the absence of 
efficient provision for publicising events 
either by a loudspeaker or other means, 
while another defect was the lack of 
educational programmes and exhibits. 

On the other hand, the display of farm 
machinery and the manner in which it 
was arranged was worthy of the highest 
praise. The various major stands were 
identified by banners and it was easy to 
pick out the exhibits which attracted and 
interested the individual. In all some 336 
exhibits appeared and many of the stands 
were of considerable size. 

The post-war years have seen remarkable 
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developments in the use of hydraulically 
controlled, tractor-mounted and _ semi- 
mounted implements of which a wide 
range appeared; there was also an impres- 
sive number of crawler and wheel tractors 
for farm operations as well as of smaller 
horticultural tractors for use in market 
gardening. 

A wide range of tillage implements was 
also shown, together with hay-making 
machinery, grass and hedge cutters, 
combine harvesters, seed and fertiliser 
drills, as well as spray and dusting equip- 
ment for the control of insect pests and 
diseases, and an enormous range of other 
forms of implements, tools and materials 
used by farmers. 

In this direction the show was impressive 
and it seems certain that this new aspect 
will become an event of national and 
international importance. 

The revival of the show in its livestock 
aspects is to be welcomed, since we are 
likely to be forced more and more to depend 
on home-produced meat, once the initial 
difficulties have been overcome and British 
agriculture has settled down to a definite 
and coherent policy of production. 





91 














U.S. grain production 
below earlier foreeasts 


The U.S. again harvested very satis- 
factory crops of all grains, according to 
final official figures, although earlier 
optimistic forecasts were not realised. 

The production of all wheat—winter 
and spring—was finally estimated at 1,147 
million bushels, compared with 1,288 mil- 
lion in 1948 and the 1947 record of 1,367 
million; maize 3,370 million, against the 
1948 record of 3,651 million and 2,384 
million harvested in 1947; Oats 1,323 
million, against 1,492 million and 1,199 
million; and barley 238 million, against 
317 million and 281 million respectively. 

The rye crop finally came to 19 million 
bushels, compared with 26 million a year 
ago and a similar production in 1947. 

Among oilseeds, the production of 
linseed was again good at 44 million 
bushels, compared with 53 million in 1948 
and 41 million in 1947, still showing a 
substantial gain on the ten-year average of 
around 27 million. Soya beans also 
showed a marked rise on the ten-year 
average, a harvested crop of 222 million 
bushels being reported, against 220 a year 
ago and 187 two years ago, while the ten- 
year average worked out at only 135 million 
bushels. 

Indications early in the season pointed 
to a near-record yield of wheat, with pros- 
pects of another 1,000 million bushels of 
the winter crop. The latter weathered the 
winter in great style and the April report 
suggested a crop not much under the 1947 
record of 1,367 million bushels. Con- 
ditions were maintained up to the end of 
May, but just when a bumper crop was 
expected, these changed abruptly early in 
the summer when about 100 million 
bushels were lost. Further losses were 
experienced before the crop was finally 
harvested at around goo million bushels, 
against the best forecast of the year of 
1,037 million. ‘The spring wheat crop 
also fell short by about 55 million of the 
original estimate. 

First impressions of the likely maize 
crop also aroused hopes of a production 
not far below the 1948 record of 3,651 
million bushels. But this crop made little 
further headway during the early season, 
though prospects of a 3,500 million crop 
were still indicated up to the end of 
August. From this period, however, 
maize growers had a similar experience to 
that of wheat farmers. The weather 


became unfavourable during the latter 
part of the season and the initial estimate 
was slashed by about nearly 180 million 








92 





WORLD CROP REPORTS 


bushels, though for the second successive 
season a crop of well above 3,000 million 
bushels was harvested. 

A similar story has to be written about 
oats. The first estimate suggested a crop 
near to 1,500 million bushels, but farmers 
of this grain quickly recognised that their 
hopes of a bumper crop would not be 
fulfilled. A revised estimate soon cut this 
by 100 million bushels and further losses 
were incurred before long, with later 
prospects suggesting a crop not much 
above 1,300 million bushels. 

Similar dampening of hopes among rye 
and barley farmers was also apparent and 
initial optimism was not confirmed, barley 
yielding about 50 million bushels under 
the initial forecast and rye being cut by 
about 3 million. 


World sugar production 


The estimated world sugar crop for 
1949-50 is 30,389,000 tons, which is made 
up of 10,537,000 tons of beet and 
19,852,000 tons of cane. 

In comperison with pre-war there has 
been an important increase in production 
in the Ca:ibbean area, which is mainly 
caused by the expansion in Cuba. In 
Central America, Mexico has more than 
doubled her pre-war output. India/ 
Pakistan and Mauritius have increased 
their production, whil2 South Africa has 
provided the main addition to production 
from the African continent. In the Far 
East there has been a reduction as a con- 
sequence of the war in Indonesia, ‘Taiwan 
and the Philippines. European production 
continues to lag behind the pre-war figure, 
owing chiefly to the low output in Ger- 
many. Here is a comparison between the 
importing, exporting and _ self-sufficient 
countries before and after the war: 


Self- 
Importing Exporting  s-fficient 
countries countries countries 


1937-38: Thousands of tons 
Production 8,102 14,736 6,255 
Consumption 18,797 3,956 5,787 

1949-50: 

Production 8,683 16,453 5,268 
Consumption 18,450 5,400 6,016 


The increase in the domestic consump- 
tion of exporting countries will be noted. 


S. African maize crop 

The indications are that the official 
estimate of 19,813,000 bags for the total 
maize crop of South Africa will be realised. 


More than half the crop was grown in. 


the Eastern Transvaal, which did not 
experience the summer drought; on the 
other hand, this was severely felt in the 









Orange Free State and the Cape Province. 
where the harvest amounted to only abou 
40°%, of that obtained in the previous 
season. ‘That crops were as good ¢<s this 
was the result of rains which fell late in the 
season. 


German grain harvest 
almost up to pre-war 


According to final German estir ates, 
last year’s grain harvest in Western Ger- 
many reached 98°, of the pre-war level 
(1935-38 average). Bread and fodder 
grain production was 10,200,000 tons, 
which was only 250,000 tons below the 
pre-war average. 

The area under cultivation in 1949 was 
still less than during the war years in this 
part of Germany. 


Satisfactory year for Eire 


The report on agricultural conditions 
in the Republic of Ireland for the end of 
last year indicated that on the whele crops 
were good both in yield and quality. 

Corn. Both winter and spring varieties 
of wheat showed increased yields, the 
latter being in excellent condition and 
bushel weights varying from 59 to 67 |b. 
Increased yields of barley were also evident 
and there were surpluses after the malt- 
sters’ requirements had been met. Oats 
were disappointing and showed a decrease 
in yield of 15 to 20%. 

Flax. Average yields of 22 to 23 stones 
of scutched flax per acre were obtained 
and the quality was fair. 

Potatoes. Markets were well supplied 
with fair to good quality potatoes. Scab 
was more prevalent than in 1948. 

Roots. Excellent quality mangels were 
harvested and yields exceeded the previous 
year, whereas a slight decrease in the yield 
of turnips was anticipated. Sugar beet 
yields were satisfactorily above those of 
the previous season. Yields of root seeds 
were mostly of good quality. 

Grass seeds. Yields of about 7 cwt. per 
acre were obtained. 


Jute harvest foreeast 


A decrease in area and yield of Indo- 
Pakistanian jute is forecast for last year. 
The sudden change of weather in mid- 
April 1949 resulted in floods over the low- 
land areas accompanied by intermitient 
hailstorms. ‘The crop was comple:ely 
destroved in some areas and_ partially 
damaged in most of the remaining areas. 

The final forecast for the area under ute 
crop for the year 1949-50 is 1,559,200 
acres, a decrease of 17°,, on the final fore- 
cast for last year. Similarly the estimated 
vield of 3,332,000 bales of 400 Ib. each 
shows a fall of 39.2%. 
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